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more muscle 
for the missile . . . 

The LO-'J/c* Turbine— Another remarkeble Hydro- 
Aire development that promises greatly improved 
power handling for both Rockets and Ram-jets 

Some time ago Hydro-Aire successfully developed a 
revolutionary new fuel booster pump called the HY-V/L.f 
Now Hydro-Aire’s Turbo-Machinery program has come 
up with a new class of low-speed, high-pressure turbines 
...lighter, more compact, and highly reliable in operation. 
The design is well-suited to low-cost quantity production 
and eliminates all complex controls. 
Each of these two developments is an outstanding 
achievement in its own right. But the whole is greater 
than the sum of its parts; and the combination 
of the HY-v,t Pump with the LO-tr/c Turbine has 
resulted in a very remarkably advanced Turbine- 
driven Fuel Pump. There are some particularly 
effective applications for anyone concerited 
with Primary Pumping Plants for Missiles. 



Boeing B-52 lands on strongest 
high-speed tire yet developed 


T he B-52 heavy bomber has a gross 
weight of over 350,000 poun<S. To 
land it at high speeds, the Air force 
needed a tire that could take terrific 
impact and heat. A tire that greatly 
exceeds B-52 tequitemencs and could 
take 50 landings at 200 mph on the 
dynamometer without failure. It was 
one of the toughest tests ever set for 
an airplane tire. 

B. F. Goodrich engineers tackled the 
assignment. Using new techniques and 
rubber compouni, they came up with 
the largest capacity hi^-speed tire yet 
developed. It not only passed the ”50 


landings" rest but was good for still 
more. And it passed maximum load- 
capacity dynamometer tests at low 
speeds. Cut apart for a posc-morrem, h 
revealed no sign of failure. Result: the 
new BFG high-speed tire won official 
approval, Is now being made for B-52's. 

In addition, B. F. Goodrich wheels 
and Expander Tube brakes were chosen 
as standard equipment. 

The development of this new B. F. 
Goodrich high-speed tire is typical of 
Other BFG engineering accomplish- 
ments. The first low-pressure airplane 
tire— the first high-pressure tire— and 


the first high-pressure tubeless tire were 
all B. F, Goodrich developments. 

Other B. F. Goodrich products for 
aviation include wheels and brakes, 
E)e-Icets, heated rubber. Pressure Seal- 
ing Zippers, Avtrim, inflatable seals, 
fuel cells, Rivnuts, hose and other acces- 
sories. For more information write: 
The B. F, Goodrich Company, Aero- 
mmtieal Salsi, Airon, Ohio. 

B.E Goodrich 

FIfiBT IN BOBBE8 
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Roeb/ing Lock-Clad 
assures highest 
efficiency and safety 


BOEBLING LOCK. 
CLAD AIRCORD, a com- 
binaCion of duralumin tub- 
ing and high-strength steel 
Aircoid working as a unit, 
minimizes stret^ and pro- 
vides higher AE values 
than other types of con- 
trols. It saves weight by 
permitting use of smaller 
controb, pulleys and sup- 
porting fixtures. In add- 
tiOQ to these important 
extras, Lock-Clad has 
same basic safety 
features found in the 
usual types of aircraft 
control cables, 

Lock-Clad Aircord has 
a damping effect which 
virtually eliminates 
surge and brings easy, 
uniform control. Its 

smooth surface assures ; 

■ snug fit through 
pressurized cabin 
stuffing boxes. 

Ertginaering Service 
et in touch with 
ir Engineering De- 
partment for data 
and suggestions on 

Clad Control Cable 
Assemblies. John 
A. Roebling's Sons 
Corp., Trenton 2, 

New Jersey 
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NEWEST AiRESEARCH CABIN PRESSURE REGULATOR 

doubles airflow. ..cuts weight. ..reduces costs! 


-AiRcBearch, pioneer in aircraft cabin 
pressurization since 1939, produced 
all the regulators for the Boeing B-29, 
only pressurized World War ll air- 
plane. These units had an airflow 
capacity of IS pounds and weighed 
10 pounds. 

Today’s AiResearch cabin pressure 
regulator has an airflow capacity of 
30 pounds and weighs only 2 pounds. 


operates with 3 limes the accuracy. It 
has dual differential - an AiResearch 
first— which automatically reduces 
cabin pressure in combat for Ihe pro- 
tection of the pilot or crew. 

Since 1939 AiResearch engineers 
have spent millions of hours develop- 
ing and testing scores of regulator 
models. More than 60.000 pressure 


regulators have been produced for 
U. S. aircraft alone, along with thou- 
sands of other cabin pressure controls 
for both military and commercial 
aircraft. 

Development of the cabin pressure 
regulator is another example of how 
AiResearch achieves ever greater 
performance from smaller size and 








WITH NBW VIA?HLSX 


RELIABIUTY 

ASSURED 


DIAPHLEX RELAYS ARE NOW 
PACKAGED AND SEALED 
WITH THE SAME QUALITY 
ASSURANCE AS EMPLOYED 
IN THE PRODUCTION OF 
INCANDESCENT LAMPS. 


Cook Electric Company 


NEWS DIGEST 



Domestic 

Convait's XFY-1 Pogostick was being 
fitted last week with spinner and yaw 
dampers preparatory to its first free 
flight, now expected early in July 
(AviA-noN Week June 21, p. 26). After 
initial flight trials at Moffett Field, 
Calif., the vertical-takeoff fighter will 
be tested at Brown Field, an auxiliary 
Naval Air Station near San Diego. 

Prototype C-130, Lockheed Aircraft 
Corp.’s turboprop-powered USAF cargo 
transport, has moved onto the com- 
pany's Burbank flight line and is ex- 
pected to make its first flight in August. 
Lockheed's Marietta (Ga.) Division 
will handle production of the C-130. 

Gen. Edwin W. Rawlings, chief of 
the Air Materiel Command at Davton 
has been awarded the Soldier's Medal 
for heroism in risking his life to save 
an injured pilot from a burning VB-17 
Jan. 14 at Wright-Patterson AFB. 

Rohr Aircraft Cot]>., Chula Vista, 
Calif., has received new orders for 
power packages and other aircraft com- 
ponents totaling $22,390,000 from Boe- 
ing Airplane Co., Lockheed Aircraft 
Corp. and Fairchild Engine Sc Airplane 
C^. New Rohr Aircraft backlog; $130 

Brig. Gen. George F. Smith, vice 
commander of the Eastern Ait Defense 
Force, will become chief of staff of the 
Air Defense Command at Ent Ait 
Force Base, Colorado Springs, in July. 

Pan .\meitcan World Airways and 
Radio Corporation of America have 
been phased completely into activities 
at USAF’s Missile Test Center at Pat- 
rick AFB, Cocoa, Fla., and are employ- 
ing approximately 1,200 civilian per- 
sonnel. PAA operates the facility under 
an Air Research and Development 
Comm.ind contract, with RCA as the 
siihcontractor. 

Brig. Gen. William P. Nuckols, chief 
information officer at NATO head- 
quarters in France, next month will 
take over the Air Defense Command’s 
33rd Air Division at Tinker AFB, Okla. 
He will replace Brig. Gen. Romulus 
W. Purvear, who will succeed Brig. 
Gen. T. Alan Bennett as commander 
of the 24th Air Division at McChord 
Field. Wash. 

Lear L-3 autopilot and approach 
coupler has been certificated for Con- 
vair 340s, following sue hours of tests 
by Civil Aeronautics Administration in 


a Braniff Airways 340 at gross weights 
up to 47,000 lb. 

Flight Refueling, Inc., has started 
full operation of its new production 
plant and test laboratories adjacent to 
Baltimore's Friendship International 
Airport (Aviation Week Nov. 12, 
1933. p. 11). 

Surplus B-29s will be put up for sale 
bv .fiir Materiel Command soon at 
davis-Monthan AFB, Ariz. The bomb- 
ers. numbering approximately 190, are 
scheduled for limited reclamation of 
engines and some navigational and 
radio equipment, after which the bidder 
must melt the B-29s down for scrap. 

Fairchild Engine & Airplane Corp. 
plans to build new facilities for its Air- 
craft Division at St. .\ugustine (Fla.) 
Municipal Aiqiort. 

lleadcmartcrs for National Advisory 
Committee for Aeronautics last week 
were moved to 1312 IT St., N. W., 
Washington, D. C. 

New Learstar, re-cngineered Lock- 
heed 18 Lodestar, has flown cross- 
countrv from Los Angeles tn Miami in 
9 hr. 33 min.— including a 30-min. re- 
fueling stop. 

First USAF base to convert to the 
new federal cataloging system will be 
Wilkins Air Force Depot at Shelby, 
Ohio, Air Materiel Command has re- 

Financial 

Ryan Aeronautical Co., San Diceo, 
reports net profit of Sl.054.088 for the 


first half of fiscal 1954, compared with 
$792,833 for the first six months of 
1953, Gross income of the company 
increased from $21,530,821 to $23,- 
340.785. 

Trans Caribbean Airways has declared 
a five-cent dividend on Class A shares 
plus 5% on Class A and B stock, pay- 
able Julv 1 5 to holders of record June 
30, 

InLernational 

Swissair Convair 240 crashed in the 
English Channel June 19 after it was 
forced down by engine trouble while 
in route from Geneva to London. Six 
of nine persons aboard the plane 
«’ere rescued, others strll were missing 
at midweek. 

New S8S-miIlion ^reement has been 
signed by the U.S. Foreign Operations 
Administration W finance British pro- 
duction of aircraft to be used by the 
Royal Air Force in carrying out NATO 
commitments. Planes to be ordered; 
English Electric Canberra. Vickers 
Valiant, Supermarine Swift and Hawker 
Hunter. 

Air-to-air guided ntissile developed 
hv Canadair during the past three years 
in conjunction with the Canadian De- 
fense Research Board is being put into 
production at the company's Montreal 
plant. Missile lias been tested from 
Canadair-built F-86s and Avro CF- 
100s. 

Hispano Suiza Veidon turbojet de- 
livered 8,000 lb. thrust during a 30-hr. 
contractual test, according to reports 
from France. 
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Tiny Douglas A4D Packs Big Wallop 





AEROSHELL OILS 


Xhese four airlines provide local service to the heart of the 
nation. Combined they travel thousands of miles . . . make hun- 
dreds of landings and takeoffs daUy. 

Short hops require that the engines frequently alternate between 
full throttle and idle. 

This service calls for an oil that can take it . . . that can operate 
with the high lubrication efficiency that gives low engine wear. 
That’s why so many local service lines depend upon AeroShei 

SHELL OIL COMPANY 

50 WEST 50TH STREET, NEW YORK 20, NEW YORK 

100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 



WHO'S WHERE 


Id the Front Office 

Co?poi/tio*5f“f 

Syte, who has beeo elected b^rd chair- 
man of the Houston company. 


Changes 


Dc. Rodolfo M. Soria, formei 
American PhenoUc Corp.’s I 
Division, has been moved up to 


scini 


'Bedford, 


Stanley W. Honochs has been 
general manager of Aerovoi; Cc 
S^ial Prodocts Division at Nev 

G, R. Thornton has become assistant 
general sales manager for Trans World Aic- 
lines. Promoted to sales dimctors: Dr. J. H. 
Fiirbay, air world education; R. I. Robin- 
son. promotion: Mrs. E. C. Kellogg, worn- 

^ James R. Dempsey has been promoted 

George S. Dart and Mavo Thomas are 
joint direrdors of Flying Tiger-Slicl: Air- 

with Dart taking charge t)f eastern activities 
and Thomas directing the western section. 

intendent of flight operation; R. W. Davis, 
labor relations manager; Bert Carpenter, 
manager of personnel administration; Ralph 


Aircraft Division as 
deoartment. East Hartford, Conn. 

J. E. Callahan has joined the Garrett 
Corp.. Los Angeles, as staff a.ssistant to the 
vice president in charge of the company's 


ment at Leland Electric Co., Dayton. 

John W. Larson, former chief engineer 
for Convair, has joined Chance Vought 
Aircraft. Inc., Dallas, as staff assistant to 
the chief engineer. 


Honors and Elections 

Mnndy Peale, president of Republic Avia- 
tion Corp.. has been cited bv the Uni- 
versity of Chicago for "unselfish and effec- 
tive service ... to the nation" and has re- 
ceived an honorary degree of Doctor of 
Engineering from ClatksOT College, awarded 
fnr service to the aircraft industry. 

Raymond O, Fredette, aeronautical engi- 
neer in Cook Electric Co.’s research labora- 
tories. has received a Naw meritorious 
civilian service award for "scientific accom- 
plishments in ballistics and aerodynamics." 

Haves Dever, public relations director 
and secretao' of Capital Airlines, has been 
elected chairman of Air Transport Assn.’s 
public relations advisory committee. 


INDUSTRY OBSERVER 

► Navy is working on water-cooled decks for aircraft carriers as a resralt of 
problems encountered in operating jet aircraft fitted with afterburners from 
its carriers, says James H. Smith, Assistant Secretary of the Navy for Air. 

► Douglas test pilot Bob Rahn disclosed last week that on the initial super- 
sonic flight of the first production Douglas F4D Skyray (Aviation Week June 
14, p. 9) the aircraft reached a speed of 450 mph, before he climbed nasi the 
end of the airport property on takeoff. Rabn said he was airborne in 1,000 ft. 
using the afterburner on the Pratt & Whitney J57 engine. The flight from 
Los Angeles International Airport to Edwards AFB was made June 5. 

► Aircraft deliveries to the Navy and Marine Corps in fiscal 1955 are 
expected to ^ about 500 more than the delivery total for fiscal 1954. Navy 
plans to operate 9,941 aircraft in fiscal 1955- 

► Westinghoiise J34 engines initially installed in the XF2Y-1 Sea Dart, 
Convair’s hydro-siri, delta-wing jet figliter, have stood up well during rigorous 
water and ffight tests. Only tfiree corrosion spots were noted in six months 
of continuous operation, "two sets of J34s were used daring this period. 

► Lockheed T-33 jet trainers, fitted with the Martin B-6I Matador missile 
guidance system, are being used at the USAF Missile Test Center, Patrick 
AFB, Fla-, to give operators economical practice in handling the Matador. 
The T-33s can be used over again in place of the one-shot Matador. Lock- 
heed F-80A pilotless drone planes at the test center are equipped with carrier- 
type arresting hooks to catch the nylon cable<hain drag installation that 
halts the jets if brakes fail and the planes cannot be slowed by the rime they 
reach the end of the runway. 

► Navy Helicopter Squadron HU-2, based at Lakehuist, N. J., has completed 
25.000 hr. of flight in Piasecki HUPs. First HUP was delivered about three 
years ago. 

► Marine Corps is seeking a $3,166,000 increase in guided missile funds 
for fiscal 1955 over the fiscal 1954 request in order to purchase 275 Convair 
Terrier surface-to-air missiles. 'Total of 485 missiles only partiallv will fulfill 
first-vear mobilization requirements for one Terrier battalion FMF, Gen. 
Lemuel C. Shepherd, Marine Commandant, told senators- 

► USAF investment in spares and spare parts since the bepnning of fiscal 
1951, including inventories on hand aisa unliquidated obligations of (hat 
date, totals $12,243,300,000. 

► Naw’s program to modernize its jet aircraft operating bases, which was 
started in 1954, will be approximately 75% completed by the end of fiscal 
1955. Naval Aviation establishment will consist of 91 stations— 72 conti- 
nental and 19 ovetseas-by the end of fiscal 1955. 

► Difficulties in mating the F-84F control system with the Westinghouse 
E-9 autopilot, an advanced design which formed an integral part of the 
plane’s boost system, have forced the USAF to switch to the mote conven- 
tional Lear F-5 autopilot, Westinghouse expects to find other applications 
for the E-9, which reportedly has passed ml military environmental teste 
without waivers. 

► Naw decision sent first Allison T40 designed for vertical operation to 
Convair instead of to Lockheed. This may prove deciding factor in which 
company makes first free vertical flight teste with the VTO aircraft. 

► Douglas B-66, USAF version of the Navy's A3D, was scheduled for its first 
flight last week. 

► USAF has eliminated some high-cost producers and been able to put 
nearly all major contractors on a single-shift, 8-hr. operation, Air Force 
Secretary Harold E. Talbott reports- "The 8-hr. shift gives us a true mobili- 
zation base,” he says, "because any factory geared for a single-shift operation 
has an immediate capacity for accelerated expansion to 250% of its normal 
capacity.” 
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National Preparing New Bid for Colonial 



• Board endorses NAL’s 
secoml merger effort. 

• EAL faces investigation 
of alleged CAI control. 

By Richard Balcnliiic 

National Airlines prepared last week 
to renegoh'ate a merger agreement with 
Colonial Airlines, 26 months after 
Colonial stockholders turned down 
N'AL’s original consolidation proposal 
in favor of an Eastern Air Lines bid. 

Civil Aeronautics Board ruled June 17 
that a NAL-CAI merger “would be con- 
sistent with the puBlic interest" and 
ordered a "full investigation" of East- 
ern’s alleged premature control of 
Colonial. 

National president G. T. Baker, wlio 
told Avi.vtion Wrek earlier in an ex- 
clusive interview that tire airline indus- 
m- .should start thinking in terms of 
adjusting rates to 6t the season, had 
this comment on the C.AB merger 

"The wheels of justice are moving in 
the right direction. This move is in the 
public interest." 

► Presidential \'cto-It was the il- 
legal control issue upon which Presidart 
Eisenhower based his \’eto of the Board- 
approved EAL-C.AI merger Ecb. 27 
fAviATiotJ Wf.kk Mar. 8. p. 51). The 
Board was aware of Eastern’s control at 
the time but felt it should not hamper a 
merger since the move would eliminate 
Colonial from S850.000 annual siibsidv. 

In its recent action, C.AB ruled that 
EAI.’s request for dismissal of a show- 
Kiusc order to determine the extent of 
its control over Colonial “is iiisnflicicnt 
to warrant the tcmiination of the inves- 
tigation without a full hearing. . , . 

"As to the attempted showing that 
Eastern does not now control Colonial," 
the Board said, "it a|)pears from said 
motion that there arc sufficient areas of 
imccrtainri’ to warrant a full investiga- 

"It is clear that Eastern has not made 
such a convincing showing in its mo- 
tion as would justifs' a dismis.sal of the 
show-cuuso order at the very threshold 
of the jsrocceding." 

►Fair Price— The Board decided that, 
since such an investigation would take 
considerable time, it should allow Na- 


tional and Colonial to begin negotiations 
immediately. CAB points out that an 
N.AL-CAl merger would be approved 
"only if it were based upon a fair and 
reasonable consideration.” 

In that connection, the Board ruled 
that it would leave the terms of such a 
merger to the decision of the airlines 
and would not grant National’s request 
that CAB determine a fair and reason- 
able price for Colonial’s assets. 

“AVe wish to make it clear hosvcvcr,” 
the Board warned, "that our action hero 
docs not constitute a determination . . . 
that a future acquisition agreement be- 


tween Easteni and Colonial would neces- 
sarily be inconsistent with the public 
interest if Eastern, prior to entering into 
such an acquisition agreement, were 
shown to have clearly divested itself of 
control of Colonial." 

CAB pointed out that E-AL has not 
"satisfactorily demonstrated” tliat it has 
terminated its control of Colonial. Until 
that time, “we can express no opinion 
concerning the possibility of Board ap- 
proval of a future Eastern-Colonial ac- 
quisition agreement." CAB said. 

► EAL Quarantine— National has main- 
tained from the beginning of the con- 
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troversy that Eastern held illegal control 
of Colonial. 

In a petition of quarantine filed witli 
the Board in April (Aviation Week 
M ay 3. p. 78), NAL said this was "an 
effective assurance that no carrier other 
than Eastern can successfully consum- 
mate a consolidation with Colonial." 

National told CAB there is an im- 
mediate risk that Eiistcm and Colonial 
would attempt to negotiate a new 
merger agreement- For that reason, 
NAL asked the Board to quarantine 
Eastern from anv further transactions 
with CAI. 

CAB pointed out that "National’s 
petition does not allege any facts show- 
ing that such negotiations have been 
instituted or ate about to be instituted 
or that Colonial is about to solicit 
a bid from Eastern." 

► NAL View— In Colonial's answer to 
NAL's quarantine petition, the airline 
denied that CAI or its management is 
under Eastern’s domination. 

■Tho Board found that "Eastern's mo- 
tion to dismiss the show-cause proceed- 
ing and the compliance attorney's ans- 
wer demonstrate that less than 10% 
stock ownership of Colonial remains in 
persons found to be associated with East- 
ern. From such undisputed facts, the 
Board can readily make a determination 
without further hearings." 

NAL has claimed this amount of 
slock is sufficient for control of Colonial. 
Sigmund Janas, onetime CAI president, 
held control of Colonial for eight years, 
says National, by owning less than 8% 
of its stock. 

"National's charge that the effect of 
Eastern’s illegal control activities still 
persists and is an effective assurance 
that no carrier other than Eastern can 
successfully consummate a consolidation 
with Colonial is without foundation and 
is contrary to the record,” the Board 
found- 

► Eastern Claim— EAL has chafed that 
National’s real purpose is to eliminate 
Eastern in order to acquire Colonial "on 
its own tcmis at only a fraction of the 
fair and reasonable price which E.istern 
had offered.” 

WTicn it recommended that the 
President appro'e an Eastem-Colonial 
merger, CAB reasoned that the combi- 
nation would provide a “somewhat su- 
perior integration of the two systems in 
personnel utilization and in .lircnift 
scheduling and would provide a greater 
s olumc of single-carrier service,” 

“It noiild cause less rescmie diversion 
from National than would be suffered 
by Eastern if National and Colonial 
nierged," the Board said. 

► Route Pattern— If the proposed N.AL- 
Colonial merger were accomnlished, Na- 
tional would be adding 1.380 mi.— not 
including CAI’s New York-Beimuda 
route-to its present 3,092-mi. svstem. 

NAL’.s routes would be extended 


north from Washington, D. C., and 
New A'ork to Montreal and Ottawa, 
Canada, and cast to Bermuda. 

Integration of the routes of the two 
airlines would make available one-carrier 
service to passengers moving bchveen 
Canada and Cuba, National's southern- 
most point- A further economic benefit 
'voiild he the allcs'iation of NAL's prob- 
lem of seasonal variation in traffic. 

► Seasonal Rates- It is this seasonal ef- 
fect that prompted National to promote 
its "niillionairc's vacation on a piggy- 
bank budget” plan to spark interest in 
II I'lorida vacati'm during the spring 
and summer months. National's biggest 
business at present comes from the fall 


and winter \ac-atianers bound for Flor- 
ida from Nov York and Washington. 
► Revenue Solution— In a day when 
many airlines arc seeking higher fares 
to improve revenues, Baker believes the 
answer lies in reducing or removing the 
federal tax on transportation. He also 
would approve of removing tho round- 
trip discount and family-fare plans. 

“Airconch is here to stay,^’ he says, 
"but 1 think we could raise aircoach 
fares a little. Anv increase in first-class 
fares would only result in a loss of busi- 

National now operates better than 
60% aitcoich on its routes and very 
probably will increase that in the near 
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future, Jtcording to Baker. NAL was 
one of the first to get Douglas DC-7s 
into coach service, putting the transport 
on tlie most lucrative segment of its 
route-New York to Miami-last month 
(Aviation Week May 17, p. 107). 
Early returns on the DC-7 coach indi- 
cate this move will prove a good busi- 

Only difference between first-ckss 
and tourist DC-7 flights ate meals and 
bar service. On the coach, National 
serves only coffee. 

►High liiad Factor-Baker says both 
services arc doing well. Load factors on 
the DC-7 ate high, bearing out his pre- 
diction last month that tfie new coach 
service would attract many “would-be" 
Eastern passengers. EAL, National's 
mai'or competitor, is flying Lockheed 
Super Constellation coach service. 

f^AL is flying four DC-7s at pres- 
ent, but “we could use more," Baker 

Each of the 69 passengers carried in 
both NAL’s first-class and tourist DC-7s 
get the red-carpet treatment. A plush, 
red carpet is rolled out to the loading 
ramp of each arriving and departing 
plane. This, combined with fresh 
flowers placed in the cabin, gives what 
NAL considers its "touch.” 

► Jet Noise Factor— Baker believes jet 
transports are quite a few vears away for 
U. S. domestic traffic but looks witfi in- 
terest at Capital’s Order this month for 
Vickers' turboprop Viscount (Aviation 
Week June 14. p. 16). Nab'onal will be 
seeing the Viscount under its inter- 
change agreement with Capital on 
Washington-Miami flights. 

"The noise factor in operation of jet 
transports" will deter quick conversion 
to jets, he says- "A whole new concept 
of airport handling will be needed with 
the introduction of jet transports. Air- 
ports will have to be located further 
away from cities than they ate pres- 

► Aviation TV— At present. National is 
concerned about operating its own tele- 
vision station. Hearings were to be held 
before Federal Communications Com- 
mission last week in Washington. The 
airline wants to operate a channel in 
Miami. 

“There ate about 50.000 people em- 
ployed in the aviation industry in the 
Miami area,” Baker says. "Aviation as 
an industry in this area is second only 
to tourism. We feel that we can offer a 
real public service through the use of 
TV. We hope FCC will feel the same 
way about it.” 

► Management— Baker has headed Na- 
tional since the company's incorpo- 
ration in 1957 from a partnership in 
1954, of which he was a founding 
member. Until recent years, the air- 
line’s policies were decided entirely by 
the president. Today Baker maintains 
strong leadership of the company, but 


responsibility for policy making is spread 
among top management executives. 

In NAL’s penthouse atop the Avia- 
tion Building in Miami, Baxet and his 
executives meet at lunch daily to dis- 
cuss developments and make decisions. 
This is his idea to save time by elimi- 
nating staff conferences throughout the 
rest of the day. 

Recently National converted one of 
its Lockheed Lodestars into an execu- 
tive aircraft. Baker already has made 
one trip around NAL’s system, meet- 
ing and talking with his employes. He 
expects to spend mote time on that 
project in the belief that only through 
such visits can its management expect 
to keep fully informed of the thinking 
and problems of NAL employes. 

Hughes Blowup 

* Jordan quits in second 
top walkout within year. 

* Avionics firm expects no 
widespread shakeup. 

Los Angeles— Another top manage- 
ment shakeup rocked Hughes Aircraft 
Co. last week for the second time 
within a year. 

Reports from inside the Hughes or- 
ganization said William C. Jordan, new 
general manager and vice president of 
the huge avionics concern, h.id submit- 
ted his resignation. 

Jordan told Aviation Week; “Anv 
statement made will have to come from 
Mr. Hughes.” Spokesmen for Howard 
Hughes refused to confirm the report. 

► Second Blowup-Jordan, formerly 
president of Curtiss-Wright and Wrigh t 
Aeronautical Coip-, was appointed last 
October to replace Gen, Harold L. 
George, who left the company after a 
dispute with its multi-millionaire owner 
(AvtATiON Week Oct. 19, p. 18). 

TTie previous management blowup at 
Hughes resulted in the departure of a 
number of top officials including these 
four vice presidents; Gen. George, 
Charles B. 'Thornton, Dr. Simon Ramo 
and Dr. Dean Wooldridge. 

A company source says a similar top- 
echelon walkout is not expected to fol- 
low the Jordan resignation. Hughes is 
expected to name soon a top-ranking 
industrialist to replace his departing 
general manager. 

► Growing Competition— The latest de- 
velopment at the $200-million-a-year 
avionics firm comes at a time when the 
Ramo-Wooldridge Corp., formed by 
the two former Hughes vice presidents, 
is expanding rapidly into the same 
field occupied by the Hughes company. 
Latest reports say it soon will enter the 
transistor picture. 


Gcu. George is a director of the 
Ramo-^^'ooldridge organization, which 
is backed by Tliompson Products. Inc., 
of Cleveland. 

► USAF Concern— Tlie Air Force un- 
doubtedly is watching closely the latest 
maii.igcmcnt troubles at Hughes. At the 
time of the mass walkout last Septem- 
ber, Secretary of the Air Force Harold 
Talbott flew to Los Angeles to inter- 
vene in the dispute. 

He made it apparent at that time 
that the Ait Force was concerned with 
the effect management difficulties 
might have on the Hughes production. 
Hughes radar fire control svstems ate 
used on the l'-S6D, F-89D and F-94C. 
as well as on forthcoming supersonic 
interceptors such as the F-102. The 
lluglics plant at Tucson, Ariz., is 
turning out Falcon air-to-air missiles. 
Tlic compam' also holds contracts for 
fire control svstems for Navy aircraft. 

Onc report said it was at the in- 
sistence of the Air Force that Jordan 
was named general manager of the 
Hughes Culver City plant after Gen. 
George rc.signed. 

► Hughes Basket— It h.as been no secret 
in the industiy that USAF has been 
concerned about having all its lire con- 
trol eggs in the Hughes basket. Some 
Air Force support has been given to 
the nesv Ramo-Wooldridge organiza- 
tion and several airframe companies 
have been looking for second sources 
for their fire control systems. 

Jordan, who left Ciirtiss-Wriglit in 
1949, is listed as director of a number 
of smaller firms in the aircraft field. He 
declined to comment on his plans for 

the future. 

SSS-Million NACA 
Budget Approved 

Congress has approved a $55,620,000 
budget for National Advisory Commit- 
tee for Aeronautics for fiscal 1955. 

This is 56,819.000 less than NACA's 
fiscal 1954 budget of $62,439,000. 

For salaries and expenses, $51 mil- 
lion was approved, the same amount 
provided for fiscal 1954. The Admin- 
istration requested $53 million. 

For construction and equipment, 
Congress approved $4,620,000 re- 
quested bv NACA, restoring a $271,000 
House cut in final action. The money 
provides for these projects: 

• Ames Laboratory. A new test section 
for an existing windtunnel to increase 
highspeed capabilities. 

• Langley Laboratory. A new facility for 
research on landing and takeoff char- 
acteristics of highspeed seaplanes. 

• Lewis Laboratory. New rocket engine 
test facility; alterations on an existing 
windtunnel to increase its speed range; 
additional ait-handling equipment tor 
engine research facilities. 
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Russia Parades Airpower as ‘Big Stick’ 


Russian propaganda aimed at promot- 
ing the power of the Red air force 
reached a new peak with the Soviet Air 
Day display June 20 at Moscow's 
Tushino .Airport. 

There is general agreement that the 
display underlined Current Russian 
foreign policy of trying to impress the 
Western 'W^orld with Red military 
capabilities. 

► The Propaganda- Timed to coincide 
with the annua! airpower demonstration 

• An article by Artem Mikoyan, famed 
co-designer of the MiG-15, previewing 
the display and promising the appear- 
ance of a supersonic jet plane of 
rhomboid shape. 

• A Moscow radio claim that u Russian 
test airplane had readied a speed of 
1.659 mph., about Mach 2.5. (Current 
recognized speed mark of Mach 2.5 
was set by USAF Maj. Charles Yeager 
last December in a Bell X-l.A research 

• A Moscow radio announcement diat 
the world's first flapping-wing glider 
would be demonstrated at the 'Tushino 
display. 

• Official Ruisian release of a closeup 
photo of the four-jet bomber that made 
its premier appearance over Red Square 
on May 1 (AvurroN Week May 10, 
p. 14). I-ayout of the plane points to- 
ward high-altitude operations over long 
ranges hut hints at some speed limita- 
tions. 

Press dispatches fto)n Moscow said 
the June 20 display was the largest yet 
and estimated the number of partic- 
ipating aircraft at about 660, of which 
approximately 450 were jets. But there 


was no mention of either a big bomber 
or Mikoyan’s “flving rhombus.” 

► MiG-i7s— Milita^' observers were 
impressed with a simulated landing of 
,1 lielicoptcr-bome hisk force, according 
to the press reports. 

Thirty-three giant helicopters landed 
light and medium artillery, jeeps, 
weapons carriers and troops under a 
covet of new fighters identified as 
MiG-1 7s by the reports. 

Moscow Radio said the flapping-wing 
glider wa.s towed os’er the field and 
after release it began to ". . . flap its 
slim wings like a seabird." Technical 
observers generally agree that the chief 
value of an omithopter is as an aero- 
nautical curiosity. 

► Photo-Intcipretalion-Newly released 
closeup of the big Red bomber seen 
in the May Day display reveals its 
designers were aiming for altitude opeia- 
tion at long range. For this they cliose 
a laige-span wing of fairly large area. 
Judging by the size of the accompanying 
fighters, span of the bomber is somc- 
ivhere around ISO ft. 

Leading edge of the wing changes 
sweep angle at about the mid-span point 
to a slightly increased angle inboard 
:iround the thickened section at the 
powcrplant location. Trailing edge of 
the sviiig also changes in sweep angle 
at a point located just outboard of the 
engines. 

Overall planform resembles that of 
the British Vickers Valiant bomber. 

Fuselage and tail appear conventional; 
the tail is unswept. This is the reverse 
of the usual aerodynamic practice of 
sweeping the tail on a straightwing air- 
plane to avoid compressibility troimles. 


Such a levcisal could have been dictated 
bv Russian inability to build thin wings 
of large span, forcing them to use a 
fairly thick wing section and to sweep 
the wing to raise its critical Mach 

► Engine Design— Powerplants of the 
bomber have been estimated at a flirust 
of about 15,000 lb. (Aviation 'Week 
May 31, p. 12). Possible clue to how 
the Russians reached that figure is in 
tiie size of the inlets, which scale out 
at between four and five feet in diam- 

■They are simple pitot inlets of 
circular section that meet the airstream 
at right angles. 

It is entirely possible that the engines 
in this bomber are either ducted fans 
or bypass engine^ all indications of 
the installation point to such a type, 
as docs the application in a bomber 
where long range and good fuel econ- 
omy are regarded as paramount con- 
.siderations, 

This does not rule out a conventional 
turbojet engine of large diameter, but 
the location, shape and size of the 
inlets point to a more sophisticated 
powerplant. 

Estimated span of 180 ft. puts the 
new Russian 'bomber in a class with 
the B-52 of 185-ft. span. Other scaled 
dimensions of the Red plane: fuselage 
diameter, approximately 13 ft.; horizen- 
tiil tail span, about 55 ft. 

Tiny protuberances at the wingtips 
may be combustion heaters, but there 
is a chance that they arc actually mass 
balances to reduce the chance of flutter 
on the slim wing. 

-DA A 
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‘Over the Hump’ 

Turboprop ‘Bugs’ Licked: Allison 

Engine builder savs high-rated turbine could be put 
on market by 1956 to meet British competition. 


Indianapolis— A major U. S. turboprop 
dc'ctopment program is “over the 
liump’' and production of an engine 
witli satisfactory overhaul periods now 
is in sight, Allison Division of General 
Motors and airframe mamifacturers us- 
ing Allison engines reported last week. 

Still unannounced engine develop- 
ments are responsible for ironing out 
major difficulties with the turboprop 
engine and the recent shift from pes- 
simism to optimism in the U-S- turbo- 
prop field. 

Until now, U.S. turboprop develop- 
ment has lagged badly due to technical 
difficulties and lack of major military 

► ^scount S]>iits Action-Biit with 
tlicsc overcome. American airframe and 
engine manufacturers arc expected to 
push the turboprop program ahead as 
rapidly as possible to meet British com- 
petition. 

As a result, Allison expects commer- 
cial sales may begin in less than a year. 

These new technical improvements 
on the Allison T40 include: 

• Elimination of gearing and vibration 
problems. 

• Simplified engine control system. 

• Netv-type clutch. 

• Automatic decoupler. 

• Improved lubrication system. 
Purchase bv Capital Airlines of three 

turboprop Viscounts from Vickers- 
Armstrongs, Ltd., of Great Britain, with 
options for ?7 more (Aviatiost Week 
June 14, p. 16) has spurred U.S. inter- 
est in the turboprop picture. 

► New Stage— With an increasing num- 
ber of military turboprop aircraft either 
in or near flight test, pressure from the 
military and the airframe manufacturers 
also has helped bring American hrrbo- 
props to their promising new stage. 

^V. O. Watsoir, sales manager of 
Allison, told Aviation Week here last 
week that a high-rated commercial tur- 
boprop engine could be made available 
within a year and a half. 

"We could provide a T)8 or T40 
engine earlier, but airframe manufac- 
turers want a higher-rated engine for 
airline use.” Watson said. fThe T56, 
rated at 3,750 eshp.. now is flving in 
the Convair C-131C and is scheduled 
for the Lockheed C-130.1 

Initial deliverv of Viscounts to Capi- 
tal is scheduled for early next year. De- 
liveries of later models are to begin earlv 
1956 and be completed late in 1957. 

► Customer Optimrsm— Airframe manu- 
facturers now flight testing Allison tur- 


boprops on military aircraft back up the 
engine firm’s claim that the critical 
period has been passed. 

"We believe the turboprop engine 
both in the single and tlie double con- 
figuration is over the hump,” said J. G. 
Zeveiy, director of contracts for Con- 
vair. "The production of a turboprop 
engine with satisfactory overhaul peri- 
ods is in sight.” 

Allison’s T40 engine is on schedule, 
the company reported, and T56 deliver- 
ies likewise will begin on time. Thus 
far. only T56s have been delivered. 

“We can meet the competition 
anytime now,” Watson promised. “Our 
new engines in every respect will out- 
perform the foreign engines— weight, 
fuel consumption or anything else.” 

"3V’e have a well-balanced, well- 
designed engine,” he commented. 

► Experience First- .Allison is ready to 
exchange technical information now 
with prospective users, hut booking of 
orders will have to a\vait military clear- 
ance of civil production, the company 

It will w ork to the best adr'antage of 
the airlines, however, if the T56 is not 
pushed ahead too fast by competition, 
Watson warned. U. S. turboprops still 


Myslere DeliA'ery 

f.\fcGra«-HiH World News) 

Bordcaiu, France-U, S. officials have 

Mvstere -IB of 213 to be p^ueed bv 
Avions Marcel Dassault under an $86- 

A French test pilot took the inter- 
ceptor, pew'ered by a Hisso Tay turbo- 
jet of 6,160 lb. thrust, up to 37.000 ft. 
during delivery ceremonies at the Das- 
sault plant here and demonstrated the 
Mystere’s speed and maneuverability. 
The 4B has topped 800 mph. in level 
flight when speebllv equipped with a 
British Rolls-Rovce Avon engine of 
9,900 lb. thrust. 

’The entire ofishore order for Mys- 
teres, expected to be completed bv 
1936. probablv will be turned over bv 
the U. S. to the Ftench Air Force under 
a program to replace American equip- 
ment in FAF with French-built planes 
(AviaBon Week Mar. IS. p. 254). 

Dassault’s oi^hore deliveries will be 
interspersed svith production under a 
French government contnet that calls 
for 130 jets by the end of this year. 


are shv of service experience and this 
should come first, either on militacy 
aircraft or airfreighters, he said. 

Allison anticipates that overhaul peri- 
ods on the T56 will begin in the neigh- 
borhood of 400-500 hr- and be increased 
rapidly. 

Watson refused to estimate what the 
cost of such an engine might be. point- 
ing out that the price would depend on 
total production required for both com- 
mercial and military versions. 

“We feel bad that the turboprop 
engine took so long,” another Allison 
spokesman commented- “But we feel 
good about the engine now." 

► Commercial Use— Military tests on 
the T56 now are being conducted by 
Convair at Ft. Worth and the engine 
manufacturer may ask CAA to observe 
the tests in order to qualify it for com- 
mercial use. 

Exactly when the engine will be avail- 
able is something that must be worked 
out with airlines, airframe manufactur- 
ers and the government, Watson said. 

“It is an excellent powerplant," he 
remarked. “There is no reason anyone 
sltould shy away from it." 

Within the past year, successful test- 
ing of a number of new technical de- 
velopments has made it evident that 
major difficulties in the Allison turbo- 
prop program have been overcome, ac- 
cording to spokesmen for the engine 
firm and its airframe customers. 

“The Allison T40 is back and is going 
to stay.” said hydrodynamics engineer 
Ernest G. Stout of Convair's San Diego 
Dir'ision. developers of the Navy R3Y 
turboprop seaplane. "It justifies the 
heartaches we’ve had getting it to work. 
The problems are licked.” 

► Solutions— How some of these prob- 
lems were licked is told in Allison's ex- 
pianiiflon of the latest technical devel- 
opments in its turboprop programs: 

• Controls. One of the biggest problems 
in the turboprop program was that of 
engine controls. A feeling fhat a single 
engine control was requir^ resulted in 
design of an electronic control system at 
a time when manv components of that 
svstem had not been developed suffi- 
cientlv. "I’lie svstem has been redesigned 
until now it is largely mechanical, not 
electrical. 

• Decoupler. Des'elopment was slowed 
bv the decision after the program already 
was two or three years under way that 
this major component was necessary 
for flight .safety. 

It was found that failure of one tur- 
bine in the twin-power-section engines 
meant power from the remaining section 
svas spent almost entirely in driving the 
dead turbine. As a result, the propeller 
went into flat pitch, Creating a high drag 
condition which was extremely danger- 
ous on takeoffs and landings. 

The automatic decoupler, which re- 
quires no action on the part of the pilot, 
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ciitN the dead turbine off the line in 
turbine failure or loss of fuel flow. 

• Clutch. .An improved mechanical- 
in dtaulic clutch is giving hetter per- 
formance. Still in the research stage but 
not vet flight tested is still another im- 
provement-an automatic oserrumiing 
clutch to replace the present manual 
tspc, The principle is described as simi- 
i.ir to that of ftcc-'vhecling in autos- 







WHITE; Fight for mote airmen benefits. 

White Leaves USAF 
New Ways to Cut Costs 

.Assistant .Ait Force Secretary for 
Management, II. Lee White, 'vill leave 
new approaches to the perennial goal 
of “more defense for less money" for 
USAF to carry on when he quits July 
2 (Aviation Week June 21, p. 7). 

The two money-saving policies AA’hite 
has concentr.itcd on since taking of- 
fice a year and a half ago: 

• Keep good books. White launched 
a thorough, worldwide cost account- 
ing system for all US.AF installations 
on &e theory that much money could 
be saved if the .Air Force knew what it 
had in stock. Excess items would not 
be ordered because US.AF did not know 
it already had them. 

Under the system, for example, Air 
Materiel Command will be billed for 
procurement funds turned over to it. 
AMC, in turn, will discount from its 
liooks and bill commands as they re- 
ceive deliveries. 

Already well along, the system will 
be in full effect by July 1955. For the 
first time, USAF will have the dollar 
totals of all property on hand, on or- 
der and consumed. For the first time. 
Pentagon licadquarters will know, and 
be in a position to compare, the oper- 
ating costs of all establisnments- Avith 
this data, the search for ways to make 
economics can be pursued more intelli- 
gently and vigorously. 


seiited his 
economy measures. ’’Every 1% we in- 
crease the re-enlistment rate, we save 
S20 million.’’ he says. “I am in favor 
Ilf swimming pools and libraries at all 

.At Defense Department and before 
umgressionai conuiiittecs. White has 
supported better military housing, in- 
erc-ases in re enlistment bonuses and 
allowances for medical care, overseas de- 
pendents. survivor benefits and furniture 
stiipnients as measures to meet the man- 
power crisis norv facing US-AI' in build- 
ing a 137-wing force. 

“Numbers of men is not the answer,” 
lie says, pointing out that US.AF over 
the past year, as an economy step, has 
sHcouraged the predischarge of men in 
surplus skills and men counting the 
dais until an early discharge. 

► Discouraging Sample— l or quality in 
personnel. .Air Force needs a 35% re- 
siilistment rate over the next three years 
to man 137 wings, according to WTiite. 
'Ihc outlook is discouraging. A sample 
siirvcv indicates only a 26% re-enlist- 


If USAF loses 74% of airmen whose 
enlistments expire over the next three 
se.irs, it will lose over SI. 5 billion in 
training and education costs, he calcu- 
lates. If a 33% rc-enlistment rate is 
attained, S682 million of the 51-5 bil- 
lion will be saved. 

White is convinced the post World 
War II trend, in full ssving during the 
regime of fanner Defense Secretary 
I.ouis Johnson, to cut out service bene- 
fits as “fat" is a penny-wise, pound- 
foolish proposition. 

His advice to US.AF chiefs: Fight 
for the benefits for Air Force personnel 
that they deserve; loyalty from above 
will breed loyalty from below, and this 
is the best course to efficient and 
money-saving operations. 

► Job Split— wtiite’s post probably will 
be split and filled by two Assistant Sec- 
rctarics-one in charge of manpower 
affairs and the other in charge of finan- 
cial matters. Congress now is acting 
on legislation to give USAF two addi- 
tional Secretaries, or a total of four. 

Wliite has been in cliarge of man- 

E ower, personnel, organization, budget. 

nance, accounting, contract financing, 
reserve and ROTC, personnel security, 
civil defense, correction of military rec- 
ords, travel and per diem allowances. 

An energetic man of 40, AVhite “re- 
luctantly” resigned to return to the 
more lucrative practice of business law. 
He resigned as a partner in the New 
York firm of Cadwalder. Mickersham & 
Taft to take the USAF post. A Naval 
officer in World War II. White 
switched from Nasal to USAF Reserve 
status after becoming .Assistant Secic- 
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A-Missile Test 

• USAF to launch Matador 
near the Iron Curtain. 

• Trial >v’ill simulate attack 
against Russian forces. 

By- Yi'Uliam J. Coughlin 

Cocoa, Fla.-U.S. soon will fire 
guided missiles in Europe for the first 
time, simulating atomic attack against 
Russian ground forces. 

These will be the USAF B-61 Mata- 
dor surface-to-surfuce bombardment 
missile manufactured by the Glenn L. 
Martin Co. Initial unit to do the firing 
will be the 1st Pilotless Bomber Sqii.id- 
ron of the Tactical .Air Comm.and, trans- 
ferred to Bitburg, Germans, from the 
U-S- Mat- 9, 1954. 

Bitbu^ is about 300 mi. from the 
Iron Curtain boundary. 

► More Squadrons— .A second guided 
missile unit, the 69th Pilotless Bomber 
Squadron, is scheduled to move to 
F.uiope later tliis year. It now is sU- 
tioned here at Patrick .AI'B for train- 
ing. 

-A pilotless bomber squadron con- 
sists of 53 officers and 543 airmen. 
Number of B-61s assigned to each 
squadron is classified. 

These ate the first operational units 
Ilf their kind in the Air Force. 

Firings of the B-61, which can carry 
an atomic warhead, will simulate the 
tactical use to which the Matador would 
be put in event of a Russian attack 
against N.ATO forces in Europe. 

► Range to 600 Mi.-The Martin mis- 
sile is designed for close air support of 
tlic type now provided by piloted 
fighter-bombers, u thus fits into the 
U.S. militan' pattern of employing 
N.AT’O ground troops to force superior 
Russian manpower to mass at points 
wliere it can 6c hit with tactical atomic 
weapons. (For logistics story on the 
Matador sec p- 33.1 

Range of the B-61A is about that of 
.1 fighter-bomber, in tlie neigliborhood 
of 500-600 mi. Tactical units prob- 
ably will be equipped with the refined 
B-6IB. 

Although firings of the Matador in 
the U.S. have been only on carefully 
instrumented guided missile ranges. 
Maj- Gen. William L. Richardson, 
commanding ofliccr of the Air Force 
Missile Test Center at Patrick AFB. 
reports tliat elaborate instrumentation 
of the tvpe used at this missile center 
is not required for safe practice firings 
in Europe. They can be fired over 
water or over clear land areas, he says. 

► Controlled Flights-Practiee missions 
within a limited area in Europe should 
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present no insurmountable problems 
for the tactical squadrons. Prior to test- 
ing on the Long Cape Canaveral Range 
near here, first flights of the Matador 
took place at Holloman Air Force Base, 
N. M., where they were restricted by 
the size of the range. The missiles were 
flown in figure eights and circles to stay 
within range limits. 

Presumably, safety precautions similar 
to those taken here to protect U.S. 
cities along the Florida coast from 
runaway missiles will be enforced in 
Europe. These include; 

• An armed chase plane which can 
shoot down missile if control is lost. 

• Ground-controlled radio circuits 
which can destroy flic missile in the ait 
it it strays off course. 

• Self-contained "suicide" circuitwhich 
will cause the missile to destroy itself 
if radio contact is lost for more than a 
few seconds. 

Matador, similar in appearance to a 
conventional aircraft, has a wingspan 
of 28.6 ft. and a length of 39.5 ft. 
Powered by a modified Allison J31 
turbojet engine f.\viATioN Wef.k June 
21. p. 11), it is launched from a zero- 
length launcher with tlie aid of a Rato 
(rocket-assisted takeoff) unit- 

► First Showing— Due to the expend- 
able nature of the missile, its modified 
J33 includes features designed to re- 
duce costs. 

"Less critical materials are utilized, 
inspection tolerances are not quite so 
close, inspection is not required after 
the initial run on the test stand, and 
Uie number of accessories is reduced 
considerably,” Allison explains. 

First public demonstration of a B-61 
firing was before members of the Avia- 
tion Writers Assn. June 10 at Cape 
Canaveral, the auxiliary Air Foree base 
18 mi. from Patrick AFB. 

The pilotless bomber squadrons will 
be completely mobile in tactical use, 
Gen. Richardson reports- Operating 
from trucks, a squadron could set up 
for firing within 90 minutes, he says. 
^ Range Extension— Range of the Mata- 
dor is greater than the present range 
of its initial ground control station. 
This presents no problem at Cape 
Canaveral where control mav be pass^ 
along to down-range island sbtions, but 
requires a slightly different technique 
for tactical use. 

Range could be extended by placing 
the firing base in a rear area ne.rr a 
port or other logistic supply source and 
placing tlie control unit near the front, 
perhaps 100 mi. awav. 

Although the missile is on autopilot 
tor some seconds after launching before 
the ground controller takes over, the 
B-61 at present does not have an auto- 
pilot system which could be set to dive 
it into tlie target after it passes beyond 
the range of the ground controller. 

► Other Techniques— It would be pos- 


sible, however, for an accompanying 
“mother" plane to take over contrm 
of the missile once it was airborne and 
direct it onto targets many miles be- 
yond control range. 

Newsmen also saw a demonstration 
here of how this might work. Director 
planes were used to Iv both QF-80 and 
a QS-17 during rembtc-contiol flights, 
taking over the radio control after the 
planes liad been airborne under the di- 
rection of a ground station. Similar 
techniques could be used to direct a 
missile to its target, a furtlicr refine- 
nient of the tactic used during the 


Korean war in which AT-6 spotter air- 
craft directed fighter-bomber strikes 
onto close support targets. 

Although the B-61 can dive onto a 
target at supersonic speed, it is sub- 
sonic in level flight. 

Buick’s 2.000th J3.j 

Buick Motor Division of General 
Motors Corp. has delivered the 2,000th 
Wright J65 turbojet built under a 
S25-million USAF contract. The 
Sapphire is assembled at Buick's Lyons, 
111., pLint. 



T-34 Wins Navy 

Beech Aircraft Corp. lias won Navy's 
primary trainer competition with its 
T-34. Tlie prize; an order for several 
hundred Navy versions of the Mentor, 
differing only in minor details from 

C roduetion models being built for 
SAF. 

In New York, financial circles report 
the initial T-34 order will total $9 
million. 

Final settlement of the competition, 
now almost a year old, followed submis- 
sion of new cost proposals by Beech 
and Temco Aircraft Corp., including 
provision of spare parts (Aviation 
Week Apr. 19, p. 16). At that time, 
Ryan Aeronautical Co., third firm to 
have its trainer evaluated at Pensacola 
(Fla.) Naval Air Station, dropped out. 
► T-34 Economy— Navy's Bureau of 
Aeronautics says the all-metal light 
trainer is expected to bring operating 
economics as well as fewer primary 
training accidents among student pilots. 

"Certainly all of the lightplanc 
trainer data submitted had a great deal 
of merit,” says Rear Adm. Apollo Sou- 
cek, BuAer chief. 

"Furthermore, the three planes ac- 
tually tested by the training command 
were excellent aircraft. TTie T-34 was 
picked primarily because its cost i.s 
lower, and we felt every possible sav- 
ing should be effected." 


Trainer Contract 

► Pensacola Tests— Competition for a 
primary trainer began last July. Nearly 
II dozen firms submitted proposals. 

Beech, Temco and Avan provided 
planes that were put through their 
paces with student pilots at Pensacola, 
The Ryan aircraft was rejected primarily 
because it had side-by-side instead of 
tandem seating, Navy says. This left 
the T-34 and the Temco Piebe in Ae 

TTjc Beech model is powered by a 
225-hp. Continental engine. It has a 
top speed of 180 mph. and will operate 
with a takeoff weight of about 2,900 
lb. Like all Navy primary trainers, it 
will be painted bright yellow. 

A low-wing monoplane, the T-34 is 
equipped with retractable tricycle land- 
ing grar. 

► Lwer Costs— In addition to lO'ver 
unit cost, BuAer says, the Mentor’s op- 
erating expense on a per-hour basis will 
be only a fraction of what it costs to 
use heavier equipment- 

The Navy^s present basic trainer, 
the North American T-28B, will be used 
for the second step in student training. 
The T-34 and T-28B eventually will re- 
place the famous North American SNJ, 
in which all Navy pilots have checked 
out since 1940. 

First deliveries of the T-34 are ex- 
pected ivithin a year. 
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new motor es 


* 23^ ounces 


flliJdRfl * M lift, 


pBilormance data 


hours 


omoll *6 inches long, 
0111(111 2H inches in diameter 


This new EEMCO motor was 
designed for a wide variety of uses 
where a light, compact unit with 
unusually long life is required. It 
is tooled for large quantity, low 
cost production. All cast compo- 
nents are either die, investment, 
or molded. 

The basic design is extremely 
flexible. Speed can be varied by 
changes in winding and/or 
lamination stack length. 
Wound for 28 volt D.C.; it can 
be wound for either 110 volt 
A.C. or D.C. 


electrical engineering and 
manufacturing corporatinn 

4612 west jefferson blvd., los angeles 16, calif. 


BOMBS AWAY”— The 


V of an R.A.F. bomber 


Storm in\a Test Tube 



Thr Hni tesL llighl of every newly-designed Avro aircraft is made in a laburatory wind tunnel. 

The air, many times faster than a lurnado. hurtles past an exact model of the aeroplane, 

A delicate balance, measuring the forces on the model to an accuracy of one ounce, shows designers 
how the new design will perform in actual flight. 

In addition, giant rigs arc constructed so that complete full-scale replicas of the aircraft systems can 
tn- tested and specimen components tortured to breaking point before flying trials begin. 

Inevitable snags arc thus exposed and later modification avoided. 

Shown in the wind tunnel of our picture is a model of the Avro Vulcan, the world’s first 4 -jct 
Della Bomber. This Ls the airerafi whose revolutionary planform best fulfils the nertis of long-range, 
high alliliidc flighi with heavy loads at near-sonic sprids. 

The success of the audacious new shajX' is a fine iribnte to the pioneering genius of the Avro team : 
HI the thinking of the designeis ami lerhiiirians ; tn the painstaking care of the model makers and 
those who Use the models ; to the know-how of the proiiui i ion engineei-s and the skill and cmliusiasm 
of iVie men and women in the workshops ; to the research eiigineeis. specialisis and test pikits. 

Thanks to these and a tourageous and virile managcnicnl, the Avro \'ulcan is now in »upt-r-pi ioi iiy 
production for the Royal .Air Force, 


iCTWU 


A. V. Roe & CO.MPANY USUTED/MamheslerlEngland 

MEMBERS OF THE HAWKER SIDDI.LEY (iRC)l'P PIONEER . . . AND WORLH LEADER LS AVIATIO.N 


Why AF Is Slashing Obligations 

Officials file l'-84F program as example of rushing 
into prodiu'tton and finding ‘it is not all we expected.’ 


Detailed discussion of llie F-8'fF 
I'lmnderstrctik production program 
was offered by top US.AF officials hi 
explain current procurement problems 
to members of the Scn.itc Appropti.i- 
tions Committee. 

The discussion was triggered b\ Sen. 
Homer F'ergusoii, eliairmaii of the Sub- 
committee on Nlilitary Appropriations. 
I'eriuson questioned Lee Wliitc, .Vs- 
sistant USAK Secrelaty for Nlaii.igc- 
iiieiit, on the validity of criticism that 
eiirrciit USAI'' fiscal policies arc pro- 
viding combat aircraft inferior to those 
of the enemy. 

►F-S-IF Exainplc— White Jiissveied: 
" I’he answer to your first question is 
'No.' ... I think I c-an go back and 
give you an example of the F-,S41-' as an 
illustration of going ahead and deciding 
SVC have a plane and spending mone's 
and finding out it is not all we expected. 

"The F-S4F was nicaiit to be an ex- 
tension of the F-8-IE. They rushed into 
production with it and the I''-S4F didn’t 
work out as quickly as expected so th.it 
the system of moving ahead fast resulted 
in spending a lot of money and in prob- 
ably getting less, because wlien vou have 
the money in the program you don’t like 
to back out of it. 

"The delays in this program were so 
. substantial tluit deliveries of this 
airplane will overlap . . . with deliveries 
of mote modern planes which will soon 
be available. 'Ihc experience with this 
airplane is an example of what happeii> 
when a nesv model is rushed into qiian 
tits' prodiiehon. 

► Delivery Oveth[>-"'rhc original lettti 


conlract fur the F-S41' .lirpiane svas 
signed in July 1950. The F-84I' was 
placed into accelerated pioduction at 
the outbreak of the Korean war due to 
the urgent need for a figlitcr-bombcr 
ssilli increased performance. . . . 

■’’nic .Air I'orec went ahead full scale. 
speiil a lot of money on the l'-84I'’ and 
is only now finally getting a satisfacton 
plane. When the money gut tied to tlie 
I''-S4F we had to stay with tliat plane 
rather than moving to a better plane. 
I'he delivery of that plane is over- 
lapping svith deliserics of a mote mod- 
ern plane. Wc would have gotten it 
faster if we had gone slower in the 
beginning. 

"Wcate now making sure that before 
we get into a plane and get ourselves 
tied to that plane, wc liavc a plane that 
w ill work and svill be a good one.” 

► Tail Trouble— Maj. Gen. Oliver 
I’ithdr offered the following comment 
in response to questioning by Sen. Wil- 
liam Knowland of California: 

"Tlte F-84G flew in Korea and was a 
fine airpbne. What you ate going to 
get out of the k' will be a better air- 
plane. It is not it useless airplane and 
it is going to get svcll. It has slipped 
in time a great deal, due primarilv to 
difficulties with the tail which they ate 

Sett. I'etfuson asked Gen. Pichcr if 
Ills comment on the F-84F tail difficul- 
ties was unclassified. Pichcr replied: 
"A'es, sir. I think it is well known and 
has been written up in aviation maga- 

Scii. Fcrgiivoii; "Wc usually get our 



This diagiam details Use poweiplanl and scat- adapted to 20-50 seats. 'Ilie wingtip lolois 
ing amsgemeDts planned (or the novel new are driven by either Wright RI820 01 

Bell wing-shaped copter. Shown here is scat- Pi-WA R2800 piston engines, but the do- 

ing plan for 40 passengers; layouts am he sign is adaptable to hiihine jxrwcrplanb. 


ONE 


for 


warning light 

TWO! 
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e. M. eiANNiNi a co.. inc. 

AIRBORNE INSTRUMENT DIVISION 
RASAOENA 1, CALIFORNIA 


f Giannini 


]KT.'iiim1 iiifuimation /roiii tin.' [Hess." 

Gcii. Pichet; "I do too." 

WTiitc insetted in the committee 
reeurd the fallowing statement as the 
official USAh' histois of the i'-S-lF pro- 
grams: 

"The l''-!Hh' program was initiated in 
iiiid-19?0 after Republic Aviation had 
submitted proposals to increase the per- 
fomiance of the I'-SdG by changing to 
j ssvept u’ing and using ait increased 
thrust engine. Because of the Korean 
lequirement. tvhich 1 mentioned earlier, 
in the fail of 1951) the first procure- 
ment of several hundred planes from 
fiscal 195! funds nas ordered on the 
basis of preliminary designs. 

"No prototvpe had been tested and, 
in fact, design and production engineer- 
ing had vet to be completed. Quantity 
procurement of the plane svas made at 
this early stage of its detclopmcnl be- 
cause it Was thought that the l' -S4I'' 
svas simply a further development of 
the l'-84G, which na.s ala-ady being 
successfully produced. 

"The K-841' was to be poivercd by a 


brand new engine of British design. 
I’his engine had not as yet been com- 
pletely 'debugged,’ but a prototype was 
asailafele. 'Ihe engine was to be ptodiie- 
tion-engineered by the United States 
manufacturer to American standards. 
I'he British drawings were to be re- 
drawn only to provide for United States 
measurements and threads. 

► Problems Underrated— "The original 
ptodnefion schedule for this plane, pre- 
pared ill .\ugusf 1950. called for the 
first deliveries of the production version 
by the fail of 1951, about a year after 
Ihc start of production. 'Ilic first pro- 
duction models were not delivered until 
the end of 1952, U months after the 
original schedule date. 

"Production of any great quantity of 
airframes was not achicsed until the 
middle of calendar year 1953. The diffi- 
coltics involved in the production of tlic 
T-8-IT and its engine liad been grossly 
underestimated at the time the plane 
and the engine were put into quaiifify 
production. 

".As work proceeded on both the 



Convertawings Readies 
New Compound Copter 

hirst views of Convertawiugs' Model A 
quadrotor compound copter outside its 
hangar at Zahn’s Airport, N. Y.. detail the 
prototype’s interesting layout. Craft is pow- 
cied by tw-o 9Q-hp, Contincutals, one at the 
front and one at the rear. They supply 
pnwer to the four rotors at the tips of the 
ving-likc erfensions. I’he single-place Model 
is expected to begin tests nest mouth. I’he 
ciitnub in tiie wings (foreground) are for ele- 
vators. I’he drive svstem utilizes multiple 
\’-belts and individual over-ride clutches ioto 
a fuselage drive shaft. Neoprene and nvion- 
coated c-able belts transmit power from the 
fuselage-mounted shaft to individual rotors. 
Rotor hubs (right) employ a simple blade re- 
tention and control svstem. 
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It’S here 


it's Lear... 


IT’S THE NEW 


remote 


ADF-R14 


HfRI AT LAST is a rugged, light weight, compart, remotely 
conlrollrd aiilomalir rlireclion fiiidiT that meets both mili- 
tary and civilian opprolional requirements. The remote con- 
troller of thie new, high performance unit fils a panel space 
only 4.5' x 5.-I-'. It can also he mounted overhead. 

Outstanding features of the svstem include eyc*pze''e(lgc 
lighting. . .exceptional sensilivitv, scirclivitv, and intelligi- 
bility, thanks to an entirely nevv- tuner design .. .provisions 
for dual installation . . . vvealhcr-proofed, hermetiealiv sealed 
lransfoniiers...ferro.dynaniic* loop. .. fungus- and moisture- 
resislaul to meet extremes in temperature and climatic 
change... ruggedized tovv-ithstaudsevereshoekandvibrations, 

Although it is a triumph of miniaturization, ihc.ADF-RI-l 
meets the most eritieal specifieationa, such as MIL-P-7T88 
Edge Lighting.. .MIL G-678I Control Panel . . . SC-D-159U 


-Moisture Resistance.. -SC-D-19999 Extreme Temperature*. 
The system has also been engineered and built to conform 
with CA.A requirements, .Available for 12 or 24 volt systems. 

Lear automatic direction finders represent the finest... 
the only eomp/ete line available. Thousands of them are in use 
today, . .providing safer, simpler, more reliable radio 
nav igation for pilots all over the world. Write today for full 
i-ngineering data and descriptive iiterature. LE.AR, INC., 
Learcal Division, 11916 West Pieo Boulevard, 

Los .Angeles 64, California; Export Distributor: 

Lear International Export Corporation, Nine I 
liast 45th Street, New York City, New York. 


LEAR 





AMERICA’S GREATEST ASSET 


Today, we encourage physicUts, 
engineers and designers Co be 
dissatisfied with their achieve- 
ments. At Meletron, our re- 
search people are constantly 
testing new materials and devis- 
ing new manufacturing methods. 
Measured by today’s standards, 
we are producing excellent in- 
struments that are used by every 
major aircraft manufacturer. 


But tomorrow's standards will 
be higher. Dissatisfaction with 
what we have done, plus a de- 

America's greatest asset. 



A 




leiNteaiNG service, s 


Dirlt.iiiic ;iiid tliv uiigiiic, .1 uiiiiibci uf 
sctious design and ptoduction difficulties 
were encountered. Tlic relatively sim- 
ple changes to the I-'-S-iG cmisoncti 
111 the original pr 0 pus. 1 l disappeared 
along the way. Instead, a new F-841 
appeared with a wing design utilizing 

‘"ITic production of these spars re- 
quired the use of heavy presses, the 
available capacity of which fell fat short 
of that requited for this and othci 
programs, liiesc spars were to be fab- 
ricated of twci large forgings, rather than 
imnitrous bits and pieces as had form- 
irlv been the case. . . . 

► Picss Breakdown- ’.\s c.ith as Juh 
1951 the contraclor advised the -Mr 
I'circc that it was experiencing difficnlfs 
in iiieeting its contract .schedule for 
both the fighter and teconnaissmee ver- 
sions of this aircraft due to a serious 
tleliiy. both in the production of wing 
forgings and in the receipt of an accept- 
ible engine. 

breakdown of the country's larg- 
est licasy forging press greatly aggra- 
vated this situation, I'lie wing had to 
he redesigned to enable constnictioii 
with available tools and facilities. In 
addition, numerous structural problems 
arose during the course of production 
necessitating a large number of major 
engineering changes, not only to the 
airframe but to the engine and other 
components as well. As a result, it was 
neressary in September 1951 to revise 
the schedules for these aircraft. 

■'.At about this same time, the require- 
ment for these aircraft was sub.stantialh 
increased under the Air Force’s H'- 
wing program, and additional procure- 
ment was programmed. ,An additioiial 
contractor svas brought into the picture 
as a second source producer of the 
plane. Also, to meet the increased rc- 
<|uircment for the engine, a second 
source producer of the engine was cs- 
tiiblishcd. The second source contrac- 
tors inherited the same production 

► Orders Reduced— "During the past 
year, most of the design and production 
difficulties hast been resolved and more 
realistic production schedules have been 
established. The delays in this program, 
liowever, have been so substantial that 
deliveries of this airplane will overlap 
with deliveries of more modem air- 
planes which will soon be as-adable. 
Action has already been taken to reduce 
the number of these airplanes on order. 

"The experience with this airplane 
is a prime example of what luippens 
when a nesv model is rushed into quan- 
tity production. Our new production 
polics of not committing large quanti- 
ties of airplanes to higli rates of pro 
diiction until adequate testing and pro- 
duction experience are acciuniilatcd 
sliould minimize the occurrence of (In', 
type of situation in the future.” 
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..all using 

ignition 

equipment! 



Tile Scintilla Division of Bendix is proud ifial tlie list of 
users of their jet ignition equipment is veritably a "who’s 
svho” of world-famous engine builders. 

We are perliaps even more gratified, however, that 

luring has extended over many years and has covered 
a wide diversity of ignition products. 

Tliis continuing association with the industry’s 
leaders has been more than a source of pride to us. It 
has been a challenge that we strive constantly to meet, 
and we pledge our every resource and facility to con- 
tinue to merit this acceptance as The Must Trusted 
Name in Ignition. 

SCINTILLA DIVISION Of 

SIDNEY, NEW YOltK " 
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Convcrliplane 

VS. Copter 


11ie working group on convertiplane 



verhplanes bv speed and the w’eight pen 

iltv they pav over a 

well-designed 

helicopter, itcre are the figures; 

Nonnal 

Cross weight 



compared to 


speed 

equivalent 

Ivpe 

(knots) 

helicopter 

Hciicopfer 

- 100-130 

10053 

Helicopter with fixed wiiigv 

. ... 130-130 

105 

Convertiplane with partiallv unloaded ro 

or. . 160-200 

115 

Convertiplane with eompleteh iintnadcd 

rotor. 200-300 

120 

Convertiplane with tilting rotor 

250-350 

120 

Convertiplane with tilling fuselage. . . . 

300-400 

125 


500-400 

115 

Convertiplane with refracted rotor 

400 up 

125 


Group Asks Convertiplane Subsidy 

Bv Claude O. W'ilie Hicm seriously. , , . 


to PANEL LIGHTING 



We are now monufocturing on 
obsolutely shodowless edge-light- 
ing fixture, used in edge-lighted 
panels, to illuminate the faces 
of bock-mounted instruments. 
These fixtures conform, to MS- 
25010 ond MIL 7806. Port 
numbers 1900 with solder termi- 
nal ond 1950 with screw fermi- 

We Also Manufacture : 

• CABIN LIGHTS - (AdjusMblel, 
READING AND COCKPIT 
FLOODLIGHTS. 

• CABIN ADJUSTABLE 
AIR VALVES 

• ELECTRICALLY HEATED 
EQUIPMENT. 


For Clamhlete HetmU 



Goiernmcnt sponsorjihip of a com- 
nicteial canvertiplane lia.« been sug- 
gested to tlie Air Coordinating Com- 
mittee by its working group on 
con\-ertible aircraft, headed by Col. Wil- 
bam B. Bunker, assist.mt chief of Army 
transportation. 

In its siincs' of conveitiphiie con- 
figurations, the committee says, manu- 
facturers of fixed-wing planes gave the 
impression thev ate so interested in 
better flight cliaracteristics that they 
neglect other perfonnance factors, such 
a.s landing and takeoff. 

► S|)eed Factor— “Partieularly,” the re- 
port notes, “are the designers loathe to 
propose any desclopnicnts which im- 
ptose these areas which are regarded as 
'eeiiiulary if they entail, AS they usuallv 
do. some sacrifice in the speed or emptv 
weight of their aircraft." 

The committee's report wa.s sent to 
.\CC last week. Us specific recom- 
mendations ha\c not been made public, 
hut Col. Bunker discussed the text of 
tile stiidi' at a recent meeting of the 
.Amcricim Helicopter Society. 

I’rimarily a review’ of current con- 
leitiplinc configurations, the first sec- 
tion of the report points out the eco- 
nomic advantages tirat could result from 
fran.sport-typc convcrtiplancs. 

► Di.sadvantagcs— Tlic conimittcc says 
the toneerii of manufacturers with big- 
ger and faster, fixed-wing transports 
' reMills ill tlic user, or more frequcntli’ 
the gos eriiment and the eitizeus. liaving 
to pai the cost of this increased per- 
fonnance with larger airfields, greater 
noise and higher vibrations." 

The report says; "This seems to ac- 
Cdiint for the willingness of the hcli- 
enpfet manufacturer on the One hand 
to accept these principles wliilc the 
fivt'd iviiig mamifactiirers dn not regard 


' Paying inercdsing costs for larger 
and larger airfields and traffic facilities 
is encouraging the practice of engineer- 
ing for higher aerial performance and 
Iciting the public bear the cost. . . 

► Research— The committee’s conclu- 
sion follows an observation that most 
work done nn tlic convertiplane to date 
has been along the lines of improving 
the helicopter, trying to make it more 
competitive with the airplane in for- 
ward fliglit. 

On tire other hand, the group reports 
ii could not find much evidence that 
anyone is frying to apply the converti- 
planc idea to the airplane, making it 
more competitive with the helicopter 
•and cutting landing requirements. 

The only research in tliis field worthy 
of note, the committee finds, is the 
effort to reduce the stalling speed of 
airplanes bv use of boundary layer con- 
trol and Large propellers to increase 
airflow over the wings. It is pointed out 
that success in these fields may discour- 
age interest in convertiplanes. 

Other conclusinns in the studv arc; 

• Tlicrc arc no major technical ob- 
stacles to prevent construction of a 
convertiplane of the partiallv unloaded 
rotor tv^. The McDonnell X\'-l is an 
o.vamplc of tliis configuration. 

• More basic research must be done be- 
fore production is possible of a con- 
icrtipkiiie with a coni|slcte]v unloaded 
rotor, where fixed wings would provide 
111! the lift in forward flight. 

• Tlic convertiplane witli a tilting rotor 
that can be turned into a propeller has 
technical limitations, but they will be 
solved in a few vean. 

• The tvpcs on which tlie rotor would 
be stopped altogether in forward flight 
.ire “feasibilitv questionable.” 

The complete report of the group, 
including specific recommendations, 
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mill a wing spar? 

Too much, in some cases. But not at 
Twin Coach Aircraft Division. 

That's because we're fully equipped 
with aircraft tools and tooling . . . oper- 
ated by aircraft workers. . .under 
experienced aircraft management. Our 
five plants, covering over 231^ acres, 
are devoted exclusively to aircraft 
production. We do no other work. We 
build no other products. 

This is important because it means 
your airframe assemblies are produced 
by specialists, .. men who know no 
other standards than those of the 
aircraft industry. 

So if you’re looking for a subcontrac- 
tor, call in Twin Coach Aircraft 
Division for consultation. You'll be 
secure in the knowledge that your 
airframe assembly will be made by 
men who think like you . . . men whose 
one thought is to produce to specifi- 
cation and on schedule. 


OTHER DIVISIONS 
OP TWIN COACH 
COMPANY MAKE: 
Fageol Van Trucks, 
Fageol Gasoline and 
Propane Engines. 
Fageol-Leyland 
Diesel Engines. 



COACH CO 


M P A N V 

BUFFALO, N. Y. 


TWIN COACH AIRCRAFl DIVISION MAKES ASSEHSIIES FOE BOEINO B.5I, 
GRUMMAN S3F AND UF. NORTH AMERICAN F-BA, FIASECKI HUP, REPUBLIC 
F-84F, AND CLASSIFIED EXPERIMENTAL AIRCRAFT TYPES, 



u ill be coiiii<l«ccJ by ACC ;iiicl iiM-ci .in 
II lu.fis for federal policy. 

(n addition to Col- Bunker, meiiib-is 
of the group making the convertiplaia 
study are: Richard K. Waldo, Civil 
.\eronautics Administration for the De 
jrartment of Commerce; E. Bruce 
Miller. Civil Aeronautics Board; Robert 
Rosenbaum. CA.A alternate for Depart 
ment of Commerce; Maj. R. ). Wall- 
man, USA!' member; Robert S. Knecht, 
S'avy Bureau of -Aeronautics member; 
Norman J. Asher, Office of Naval Re- 
search, alternate Navy member, ami 
Ronald C. Kenses, .ACC rcprcscntathc. 

CAB Limits Airlines 
On Joint-Fare Action 

Scheduled airlines no'v may get to- 
gether to discuss how to inerkse rwe- 
nues, provided they limit the discussion 
to methods other than raising rates and 
fates. Civil Aeronautics Board rules. 

Since this qualification severely limits 
.Ait Transport Assn., it is expected that 
an association board meeting in New 
Vork will ask for reconsideration, 

► Earnings Cited— The airline group 
asked the Board last month for an 
authorization "broad enough to permit 
the industry to discuss and consider all 
possible methods of increasing revenues 
except compensation for flic tniispor- 


t.iiiuii ui mail, uliich is being separately 
considered.” 

But the Board reasons that ATA 
■ failed to make a convincing showing 
that rate or fare changes ate needed at 
this time. For the last ses’eral years,” 
CAB says, "the airline industry has en- 
joyed an extremely fas'orable level of 
earnings.” 

.ATA told the Board the decline in 
c.irnings reported in tlic first quarter 
uAvia'i/on' Week May I", p. 104) was 
likely to continue. C.AB argues that 
available evidence is not sufficient to 
uarrant such a prediction. 

► •Premature’-’It is worths of note, " 
the Board savs, "that while unit costs 
have remained stable or slighth de- 
clined and, while traffic has enn tinned to 
increase, load factors and, as a result, 
c.imings bas e declined. 

"In a situation where industry earn- 
ings appear to be declining primarily 
IxXBuse the grms th of industry capacitv 
has tcmporaril)' exceeded the growth in 
its traffic, it nould appear to he ptcm.i- 
liirc to tush into a consider, ition of Knsic 
fare changes as a remedy. . 

CAB points out these factors as con- 
ditions of the airline industry; 

• Profit or loss is sensitively geared to 
load factors. 

• There is substantial lag between pLicc- 
ment of orders and Jelis'ety of new 


• Under csen the most favorable con- 
ditions, earnings fluctuate. 

"'Stability in fare and rate levels is a 
major goal of any transportation indus- 
try and this makes it especially im- 
portant in an industry as subjected to 
short-term fluctuations as the airline in- 
dustry that changes in basic fate and rate 
level should not be too closely tied in 
to short-run fluctuations in earnings,” 
(he Board says- 

► Faic Ctitetia-"'!t is out belief,” says 
C.AB, "that both tlie public and the 
industry should be better served by a 
level of fates which would reflect the 
nclieal need r.ithcr than the needs of 
any particular year. 

‘"W'ith thi.s philosophy in mind, it is 
our intent to examine any future fare 
nr mail rate proposal not only in tiic 
liglit of conditions prevailing at the 
time flic' are ad'Mnced but with full 
coiisider.ition of the abnormal earnings 
of prior years and flic excess earnings 
vliich may be expected in the futiite. . .” 

The Board warns that, should eani- 
iiig.s fall markedly in the future, airlines 
« ill be expected to absorb losses with • 
cut resort to fare or mail rate adjust- 
tiicnts unless "'it can be demonstrated 
that such earnings arc below the level 
iiecosary to provide a fair fare return 
oscr a reasonably extended period— 
which includes the good years as well as 
the bad.” 
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DEPENDABLE ROCKET POWER permits 



INCREASED PAYLOAD FOR THE AIR FORCE B-47 


This spectacular photograph shows the Boeing 
B-47B Stratojet shortly after takeoff assisted by 
Aeroiet-General liquid-propellant rocket power- 
plants. 

The new, high-thrust dual rocket installation — 
which has successfully undergone some of the most 
severe safety and reliability tests in the history of 
rocket power — refracts into the fuseloge after use, 


leaving the aircraft aerodynamkally clean. 

The outstanding success of this project is the re- 
sult of the cooperative efforts of the Boeing Air- 
plane Company, Aerojet-General Corporation, 
and the United States Air Force. As the nation's 
largest company devoted to rocket power, Aerojet- 
General is working closely with the Air Force to 
molntoin an unparalleled air superiority. 


• IIOUID- AND SOLIO-FROPtlUNT ROCKETS FOR ASSISTED TAKEOFF, IN-FLIGHT THRUST AUGHENTA. 
TION, AND MISSILE APPLICATIONS • ELECTRONICS AND GUIDANCE • ARCHITECT.ENGINEER 
SERVICES • EXPLOSIVE ORDNANCE AND WARHEADS • AUXILIARY POWER UNITS AND GAS 
GENERATORS • UNDERWATER PROPULSION DEVICES • ORDNANCE ROCKETS 



AERONAUTICAL ENGINEERING 




NACA Pushes Supersonic Thrust Hunt 

Bv Djvi.I ,\. A.idcrlon 


CLEARANCES ARE CRITICAL betv’een fgst-whiiling compressor rotor and stator blades. 
Here NAC.4 technician checks dimensions of stator blades with micrometer. Compressor 


Clevelanrl— Advanced turbojet de- 
signs that point the w-.iy to taetically 
cffectise supersonic aircraft are being 
tested in component form here at the 
NACA’s Lewis Might Propulsion Lab- 

NACA’s program is one part of an 

vclopment effort shared by industry, 
the military services and government 
agencies. The final goal is the dwelop- 
ment of turbojets uith the high thrust- 
u’cight ratios demanded for supersonic 
aircraft capable of sustained speeds in 
tlic neighborhood of Nfacli 2 (Aviation 
M’kkk June 14. p. 12). 

Biggest difference so far indicated for 
these new engines will be in the com- 
pressor, but every other component will 
undergo extensive development to keep 
up with the requirements of liighcr 
thrust. The new compressor will fiave 
about half the number of stages com- 
monly used today, and may in some 
instances have as few as three. Its rota- 
tional speed will be about 40% higher. 

Combustors will look like today's, but 
the inner liner will be thinner. The 
turbine may be a single-stage unit of 
improved design with hollow blades 
cooled by air bled from the compressor. 
^ Basic Problem— There is one funda- 
mental premise underlying work on 
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mean greater pay loads 
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From a Background 
of 89 Years of Experience in Metals 
Comes Bridgeport Aluminum 
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BRIDGEPORT e ALUMINUM 



PAC Air Flow 
Controllor 
helps BOEING save 
78% of the WEIGHT 
of a mighty jet 


Not so long ago it took a lumbering giant of 
a machine to start Boeing B-52's. The starter 
weighed 12,000 pounds, yet for this application 
provided only a skimpy 57 air horse power. 

Today, thanks to brilliant engineering and the 
very finest components, Boeing starts the tremen- 
dous Pratt & Whitney J-57 jet engines with a new 
"air supply cart" which, despite its trim 2600 
pound weight, delivers a hard-hitting 280 air 
horse power! PAC is proud to have had a part 
in the development of this outstanding jet engine 
starter through engineering counsel and manu- 
faaure of a major component. 



engine starter 


An engineered-to-the-job 

component-vital to the 
success of the new Boeing 
unit-is the PA C 
Air Flow Controller. 


This unit is used with a ground 
air supply system to limit 

the compressor flow in the 
event demand falls below a 
specified minimum. A wide 
variety of performance curves 
can be produced with this basic 
design to match the characteristics 
of the air supply compressor. 



2940 North Hollywood Way, Burbank, Californ 

Olh«r OiVilloni; Ootloxit end Cofifornio • SveUlv. 
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sucii engines; they must be aisle to pro 
duce liiige quantities of timist from a 
small and ligiit package. But tiiat is 
not enough; component cflicieneies 
must be iiigh enough or tlie fuel con- 
sumption must be low enough to make 
tlic aircraft an effective combat air- 
plane. In otlicr words, tiie airplane has 
to liavc enough range to do the job, as 
ivcll as enough power to fly at super- 

NACA, like other agencies in engine 
development, is playing the field with 
studies on turbojets, ramjets and 
rockets. Of the three, perhaps the 
turbojet problems are of most immedi- 
ate interest because of the ncar-avail- 
abilitv of airframes designed for super- 
sonic' combat. There are a number of 
current aircraft designs svith supersonic 
potential, but there are no current pro- 
duction engines available which can 
make those airframes realize their full 
potcntial- 

\Vhat can be done about that lack? 
Here are the details of NACA's ap- 
proach to tirat important question. 

► Compressor Studies— Biggest, heaviest 
and most complex chunk of the turbo- 
jet is its compressor. Its sole task is to 
pump air through the engine. Double 
tile mass flow of air, and vou double the 
thrust. 

So, one obs ious way to improsc a 
turbojet is to improve its compressor 
hy making it pump more air. If von 
can reduce the weight of the big rotat- 
ing mass while increasing its air-handliirg 
capacity, there should be substantial 
savings. That's the general reasoning 
behind \.\C.\h several approaches. 


One of the first attacks centered on 
the inlet guide vanes. Tliese are fixed 
airfoil sections just upstream of the 
first stage of the compressor, and their 
function is to direct the air in toward 
the first stage in the most efficient aero- 
dynamic manner. But on one installa- 
tion the NAC.A scientists removed the 
guide \ancs. and the airflow through 
the engine increased considerably. There 
also was an increase in the pressure 
rise but not in proportion to the airflow 

► Blade Length— Another approach was 
to increase the capture area of the en- 
gine by increasing blade lengths to- 
ward the hub of the engine. This keeps 
the same outside diameter, but reduces 

XACA parameter for defining the 
amount of blade length is called the 
huh-tip ratio, and is the ratio of the 
hub diameter to that of the blade tip 
diameter, and is, of course, always less 
tlian 1 .0. Current turbojet designs have 
typical values of 0,7 to 6.9; NACA has 
experimented witli blade lengths down 
to a ratio of 0.3, which represents a 
practical minimum for hub diameter. 

Overall pressure rise across the com- 
pressor depends on the number of stages 
and tlic pressure rise per stage. If the 
pressure rise per stage could be in- 
creased. tlian the number of stages- 
and the wciglit of tlie compressor- 
could be reduced. 

Tlic solution to this one is almost 
obi'ious, and consists of increasing the 
rotational speed of the compressor. 

By going from a current typical 
blade speed of 1.000 fps. to the higher 


Reversing the usual 
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costs 

realized in less drilling skill 


The held striving operation, 



160.000-180,000 psi heat ireac- 



cadmium plated after grind to' 


Write for the HI-SHEAR 
Standards Manual'' 
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MEET THE 

CIHCIHNATI 


C’.HCIMIIAT 

Hydroform 


THE CINCINNATI MlUING MACHINE CO. 

CINCMNATI 9 , OHIO, U.S.A. 


Here is the newest member of the Cincimiati Hydro- 
foiin family ... a 19' machine which provides menu-' 
facturcrs with facilities for producing parts ftpm . 
blanks up to 19' in diameter, having a maxiintini' 
drawn depth of 8 Material thickness of the fonaad y 
part can range up to H ' cold rolled steel A ntaxunum' 
forming cavity pressure of 16,000 psi provides the 
same high degree of formability that is a vailah le in 
the 12' and 26' Hydroform maohioM. Jfany intri- 
cate shapes can be formed in one opecation, as the 
percentage of reduction in the daw is far gcpater than 
is obtainable by eonvantiotuJ practice. 

The hydraulic pomv udit for the 19' Hydroform 
is pit mounted to provide unobstructed floor space 


surrounding tbeTssiefuhe. With this arrangement, 'he 
machine occupies an area only six feet square at floor 
1^1,-JtIs^bine height above floor level is 11^3 feet. 

■ Since tite introduction of Hydroforming, this revolu- 
tionary deep drawing process has been widely ac- 
cepted. Now, Hydroform machines are being em- 
ployed on an extremely broad range of development 
work and on short run and quantity production. 

Is your company fully informed of the many Hydro- 
forming advantages? Let a Cincinnati Milling field 
engineer give you complete details. For general Hy> 
droform data and specifications of the 8*, 12', 19', 
23 *. 26 ' and 32 ' Hydroform machines, write for your 
copy of Bulletin M-1759-3. 


of 1,-100 fps., NACA scientists 
nvtc ilhic to show a ptessute tatio rise 
ttom about 1.5 to mote than 1.7, about 
a 15% incteasc. 

► Profit and Loss— These gains in per- 
funnance bring problems with them. 
IJonndary layer buildup and compressi- 
bility sliocks tend to drop the com- 
pressor efficiency as the tip Mach 
nuinbets increase abo\e Macb 0.7. Tliis 
calls for aerodynamic redesign. of the 
blades. 

I.ongcr hladcs nhicli pass more air 
bring an increase in blade stresses; they 
mav also develop aerodviiamic flutter at 
off-design conditions. 

In im’cstigating the flutter problem. 
NACA scienti.sts lia'c come np with 

hat they bclicse is the trigger action in 
starting the destructive eluin reaction 
of flutter, 'flics’ have found that a stalled 
tondition dei’elops in a particular por- 
tion of the cnmprcs.sor wheel arc, and 

opposite to the rotation. This pUe- 
nomcnoii. dubbed "rotating stall" is 
apparently the cause of flutter. 

Tests base shown that as many as 12 
separate stall patterns may he acting on 
the wheel at once. If the frequency of 
these aerodynamic forces equals tlie 
natural fiequencs’ of the wheel, reso- 
nance sets in and the trouble begins. 

There are some solutions available to 
lick this problem- But N.\CA says that 
there are I'ariations in the pattern of 
rotating stall from engine to engine in 
a prmliiction lot. and this is going to 
make the answer mote difficult to gen- 

►Do llicy Work?— During the inspec- 
tion tour, a test crew ran a compressor 
of advanced design and of few stages 
which had been adapted to a rcgitlar 
production tnrbo[et. Qualitative read- 
ings of blade vibration were gis en bs’ an 
(iseillnv;ii|x’, and the noise level could 
be judged aiimlli’. 

During the accclemfion to the design 
point, the engine ran noisily and the 
blades were vibrating wildly. But at 
about 60% of the design qjm.. the 
noise level dropped abmptlv and blade 
s'ihrafion calmed dosvn. 

Tlie engine was not iini to full power 
during the demonstration; this was be- 
iaiise it nas a rclativclv nen' experi- 
mental unit. If had been taken to full 
power many times, hut there wa.s not 
any point in straining it for the demon. 

► I.ighting Fites— Combustion in a 
turbojet is generally done with goorl 
efficiency, but os’Cr a range of inlet con- 
ditions which sometimes leaves much 
to be desired. T1ie flame may bloiv out 
at extreme air velocities, or may die 
out from low pre.ssiite in the chamber. 

Ill toniorrow’.s turbojets, the volume 
of air passing through a combustor is 
going to be increased gteatlv. This will 
grcatlv complicate tlie task of the com- 



High-precision diaphragms 
set new standards for accuracy, 
repeatability, and uniformity 

• Bristol's nesv arc svelded diaphragm.s of extremely thin 
(0,003" to 0.020") stainless steel. Ni-Span C, and phosphor 
bronze are now available for pressure transducers, pressure 
elements, and seals for many applications in the instrument and 

The result of 6S years of experience in the manufacture and 
application of hundreds of thousands of pressure measuring 
instruments, Bristol's diaphragms give uniformly accurate per- 
formance under low and high temperature conditions. 

The accuracy, repeatability and uniformity of these pressure- 
sensitive diaphragms are made possible by Bristol's specially 
developed arc welding equipment, laboratory-controlled heat 
treating and evacu.iting processes and the use of the latest leak 
detection equipment. You can get the diaphragms for pressures 
of from 1" water pressure, full tr.yvel up to 150 psi. Write for 
more information to The Bristol Company, 130 Bristol Road, 
Waterbury 20, Conn. 

BRISTOL 

Points the Way in Human-Engineered Instrumentation 

AUTOMATIC CONTROLLING, RECORDING AND 
TELEMETERING INSTRUMENTS 
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Putting the finger 
on unseen aircraft 


Unlimited flight and more effective airborne weapons must come 
from more intelligent airborne systems . . . Air Arm systems. 

Typical of such “intelligence” is an Air Arm Defensive (radar con- 
trolled turret) system. During “lock-on”, its gun dispersion pattern 
is superior to patterns obtained with the turret anchored and radar 
inoperative. Automatic lock-on and search-while-track capabilities for 
radar: radar-autopilot tie-in and automatic low visibility approach, 
are other Air Arm solutions to automatic flight. Already in final flight 
test stages, they typify the “intelligence" bridging the gap between 
man and his machine. 

Designing and building this “intelligence” is Air Arm’s business. 
A great variety of products and developments — backed by complete 
engineering, test and production facilities — are daily finding new ways 
to meet specific airborne requirements. 

The ability of Air Arm to combine the most advanced electronic 
and mechanical state-of-the-art with the greatest measure of reliability 
is a key to bringing tomorrow’s aircraft . . . One Step Closer, j.siota 


Find out how Air Arm is 
"Advancing Automatic Flight" 

The complete story on how Air Arm serves 
the Armed Forces and aviation industry has 
been pul into a new book. Ask your 
Weslinghouse salesman or write for B-6372. 
Westinghouse Electric Corporation, 3 Gate- 
way Center, P.O. Box 868, Pittsburgh 30, Pa, 


Jel Propulsion * Airborne Electronics * Aircraft Electrical 
Systems and Motors * Wind Tunnels to Plastics 

you CAN 6E SURE.. •IF ITS 

Westinghouse 




PRICi IS RIGHT! DELIVERY IS RIGHT! 


EClIPSE-PIONEER 
AUTOSYN^ SYNCHROS 



And there’s a type to meet every need! 


bustion uxport. Whatever solution he 
comes up with will have to be a com- 
proiiiise. 

Current coinbustois in jet ciigino 
yciicralh ciimist of a chamber with an 
interiiiil liner which is piinctnrctl with 
.1 scries Ilf holes. The inner liner sliielels 
the iMill of the eoinbnstion chamber 
and also serves a.s a flame holder. I'lie 
liner dimensions ate critical; make than 
too small, and the flanic uill not stay 
held to the liner. Make them too big, 
and the pressure drop loss through tlic 
(hamber is too nineh to tolerate. 

NACA's combustion experts will not 
go into details, hut they haic taken the 
.same basic [lattcni of liner, holes and all, 
and by rearranging the pattern and ad- 
justing the areas of the holes, they hasc 
come up with a liner which meets to- 
morrow's reejuirements. 

It can handle considerably more than 
twice the current airflow, and burn at a 
higher efficicnev. There is an increase 
in pressure drop but it is tolerable and 
under the figure that had been set as a 
largct maximum allowable. 

► Turbine Wlicels— 'llie burned fuel-air 
mixture blasts out of the combustion 
chamber and whirls through the turbine 
wheel, supplying power to drive the 
compressor and thrust to drive the air- 

'Hic turbine has to work under trying 
conditions; whirling at high rpm., it 
must handle near-ineandescent gases at 
temperatures wliicli melt ordinary steels. 
►Two Approaches— Much of the 
.N'.\CA’s work on turbines has been kept 
under strict security. In general, it is 
;dang two lines: materials and cooling. 

• Materials— Imostigafions of new 

metals, ceramie coatings and cennets 
base been underway at Lewis and at 
snhcontractors to NACA for several 
years. They are leading to a wider selec- 
tion of turbine materials for future 

• Cooling. Turbine cooling offers real 
advantages, N.\CA staff engineers be 
lieve. By bleeding air from the com- 
pressor and rociting it through the shaft 
and out tlirongli hollow turbine blades, 
they can work the blade at a much 
higher temperature because of the in- 
ternal cooling. 

The reason for these piirticular in- 
\cstigatioiis is that engine thrust is a 
fiinctinn of, among other things, the 
inlet tcm|3crature at the turbine- IF yon 
can raise that temperature, you can 
increase ttic thnist. 

► Other Problems— There is more to a 
turbojet than compressor, combustors 
and a turbine. There arc bearings wliicli 
fret and seize and fail; there arc lubrica- 
tion |)rohloms which only synthetic oils 
can sohe. NACA is tackling those 
smaller components with a.s much vigor 
ns it is svorking over the big units. 

Bearings, for example, ate an evolu- 
tionars' design item. You can look for 
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Here hesitle the long runways of Hallimoie's Friend- 
ship Airporl is the brand new Flight Refueling jdanl. 
designed and conslrueled by Flighl Refueling for llie 
development and manufacTure of Probe and Drogue 
refueling systems for the Armed Services, 

Now in full operation, this new Flight Refueling 
facility is turning out in increasing mimhers the 
Probe and Drogue refueling equi|)nient which made 
possible the first non-stop Iransallanlic jet flight, the 
first refueled combat operations and the first jet to 
jet aerial refueling. 


.And from the Flight Refueling laboratories new 
systems of higher capacity and efficienev are being 
developed. 

Aviation can lake satisfaction that this new plant— 
dcrolcd to long range flighl— is no« in full operation. 
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YOU CAN 
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anchor nut 


Whea the removable nut in the 
NS'109 series is used, installa- 
tion of anchor base on sub 
assemblies can be made before 
chemical cleaning, painting or 
other surface finishing. Since 
the threaded locking element 
can be inserted later, it cannot 
be damaged or corroded by 
finishes. The removable nut 
design also permits easy replace- 
ment of the threaded locking 
element if it should be damaged 
in service, or if repeated remov- 
als make replacement desirable. 


lUts 


llic siune kind of bearings, but made of a 
different material, a new steel that will 
take the 500K to 5001’' temperatures at 
the rotating part. 

In generaX then, these advances 
are guideposts along one development 
toad towards tomorrow’s jet engines. 
Put together, the components tested 
here total an engine which is similar 
to todav’s, with one big difference in 
the compressor and a number of little 
differences down the rest of the line. 

It looks like this: A compressor 'vitli 
a low hub-tip ratio, perhaps as fesv as 
three stages, but more probably five, 
lot.iting at about 40% higher rpm'. Next 
is a combustor, about the same size as 
the kind you see today; the liner is no 
longer, but it is thinner, and the hole 
pattern and sizes arc different. A single- 
.stage turbine, with blades cooled in- 
temalls', handles the increased flow with 
improved blade design. 

Tlie only remaining problem is how- 
to put that package in an airplane and 
not ruin its thmst output with a pool 
installation and high duct losses. 

The installation of these advanced 
engines will be described in a separate 
article to follow. 


PRODUCTION BRIEFING 


► Douglas Aircraft Co. plans to pur- 
chase land now occupied by Culver City 
Stadium to erect an addition to its 
Santa Monica Division, The addition 
will include offices, warehouses and 
light manufacturing buildings. 

► Boeing Airplane Co., Renton, Wash., 
is saving an estimated S219.540 and 
44,530 man-hours annually using air- 
driven tools to install nut plates On 
KC-97 assemblies. Toob are a punch 
and companion rivet squeeze. Punch 
is self-ccntcred bv a cone placed in the 
large nut-plate hole. It locates and 
punches holes in metal up to i-in. thick 
in one operation without need for aux- 
iliary jigs or positioning fixtures. A 
special fastener positions the nut-plate 
and holds rivets in position. The com- 
panion rivet squeeze, which fits over 
the hstencr, eliminates need for a rivet 

► Mechanects, Inc., Bridgeport, Conn., 
has completed 170 special toob to make 
Piper Apache business plane engine 
mounts. 

► Eclipse Fuel Engineering Co., Rock- 
ford, ill., is now producing a full line 
of DO (diaphragm-operated) solenoid 
valves designed for aircraft control de- 
vices, laboratory instruments and other 
rpplications. Valves are for standby 
control of fluid flow and automatic 
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NOW every airport 
can afford to 
lick the weather 


Laboratory for Electronics Announces: — Sensational low-cost, portable SPAR (the 
Super-Precision Approach Radar) . . . enables every airport to afford a Ground Control 
Approach system. Already tested and proven, SPAR is now in quantity production, ready 
for definite delivery. 


Look What SPAR Con Do For Your Air- formance, SPAR has brought in all types of air- 
port craft from jet fighters to Convair-Liners to within 








NAA Refines Super Sabre for Supersonic 



VERTICAL TAIL is very thin, has been rede, 
signed and lowered in proclnction craft. 



AVIATION 


2S, 1954 




Performance 


Kitst detailed pictures of North Amer- 
ican’s F-IOOA Super Sabre show some 
of its unusual design aspects requited 
by the demands of supereonic flight. 

Most noteworthy is the control sys- 
tem. Horizontal tail is an all-niovatle 
surface referred to as the "slab” type, 
favored by aerodynamicists for sp^s 
abose the transonic. It is mounted low 
on the fuselage, almost in a direct line 
with the wing, instead of in the high 
location typifying subsonic practice. 
Large deflection range of the surface is 
clearly shown. 

Vertical tail has been redesigned from 
the high aspect ratio layout of the pro- 
totype to a considerably shortened sur- 
face; the rudder is much smaller in area 
than originally. 

Lateral control surfaces are located 
at midspan, and are .split spanwisc. This 
may be so that all of the area can be 
used during lowspced flight, and only 
part of it during supersonic flight of the 
Super Sabre. 

F-IOOA is a day fighter, further de- 
velopments will be the F-IOOB all- 


NOSE INLET of F-lOO is pitot type for high efficiency over entice 
speed range. .Antenna is housed in upper lip. 
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Franklin-Powered 
Bell Helicopters 
enlisted for war on 
malaria in Colombia 
Across Colombiii's slcaming 
jungles pnd lowering moun- 
lains. ten Bell 170 helicopters 
arc waging a lelhiil iliisling 
campaign against the malarial 
iiiosquito. Operating over in- 
credibly rough country, tie- 
peiidability ol both aircraft and 
engines is a crucial need. The 
woiUl-wide service record of 
Franklin-powered Bell helicop- 
ters, coupled with the Coloni- 
biiin Air Force's experience 
with five similar ships, dicuicd 
the choice for this challenging 
assignment. 

Bell is not alone among heli- 
copters tlepending on Franklin 
engine performance. Four out 
of ihe five CAA-cenificated 
lielicopiers under -lOO h.p. — 
over 75% of all the helicopters 
flying today — are Franklin 

We would be happy to talk 
with you about your aircraft 
engine neetls or about our other 
specialty — precision machining 
and assembly on a subcontract 
basis. Our plant is modern and 
complete, our engineering and 
production personnel unusually 
capable. Immediate capacity 
available. 


AIRCOOLED MOTORS, INC., SYRACUSE, N. Y. 



Leather version and flic F-IOOC fightcr- 

Hie I'-IOOA has a wingspan of 36 ft., 
and a length of 46 ft. It is powered bv 
tl.c 10,000-Ib,-class Pratt fr Whitnw 
J37 hvin-spool turbojet. 


THRUST & DRAG 


“. . . llic ]>rcssure refueling svstem in 
a certain aircraft permits refueling of 
an aircraft in four minutes from a single 
isoint. Tlic system also weighs 57 Ib„ 
employs six elcetrical relays, some 350 
ft. of electric cabling, tliree servo valves, 
three refueling valves, one slide valve, 
one rotary switch, five toggle switches, 
10 signal lights, 10 pressure switches, 

'The same job could be done in five 
minutes using the five standard fillet 
ea|)5 fitted to the aircraft with a man 
holding a fuel nozzle into each. In view 
of the fact that five fillet caps are fitted 
even with the pressure refueling svs- 
lein. the comparative weight for the 
five-man system would be zero." 

That is an excerpt from an excellent 
review of the all-weather interceptor bv 
R. N. Lindicv, Avro Canada’s chief 
design engineer. ITe had just finished 
making a point in favor of the use of 
manpower at a “superficial incfficiencv” 
ill order to keen the penalties to an 

Such use of manpower is something 
that has been recognized on the other 
side of the fence for some time. It can 
make for simplicitv in the airplan'’. at 
the expense of increased eomplexitv in 
ground cciiiipmcnt and personnel use. 

This is not an areument in favor of 
replacing machines with men. It is an 
argument for a second look at any situa- 
tion where cither machines or men 
could do the job, It is an argument for 
a careful onerations-resca'ch analvsis to 
determine final cost of the svstem. 

Sure, wc can't he iirodigal with man- 
power. but we can't be prodigal with 
dollars cither. If five airmen for five 
minutes costs less than 57 lb. of inter- 
nal workings, and if the extra minutes 
arc available, is there anv question as 
to which system to use?— DA.\ 

Palmdale Warehouse 

North American Aviation, Inc., will 
build an Air Force warehouse costing 
more than S1.4 million for storing 
plane production m.ichincrv and other 
equipment at Palmdale, Calif., Airport- 
Completion is planned for March 1955. 
The firm has also started erection of 
a S557.000 building for additional 
vvarclinusing and office facilities at its 
Downey, Calif,, plant. 
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Product giutlily? The wide choice of Packard, by America's fore- 
most manufacturers of automotive vehicles, aircraft and appliances, 

Capacity and delivery? Packard is equipped to produce more than 
7,000,000 feet of finishtxi cable, and 800,000 wiring assemblies, 
daify . . . and to mainlaiii delivery sdiedules unfailingly. 

Engineering service? A large stalT of Packard engineers is ready to 
serve you at any time, at any place. CaU on them — the earlier, the 
better, preferably while your new product or model is still on the 
drafting board. Our engineering counsel has often effected important 
savings in assembly costs. 



AUTOMOTIVE, AVIATION AND APPLIANCE W 


RING 



VARD BALL SC RL \VS — ihc ITIOSl cfilcietU 
means known for transmiuing rotary to 
linear motion— arc utilized to actuate the 
flaps of the new Boeing 707. yard is proud 
to have parlicipaled in the design and pro- 
iluclion of impoilanl components in this 
lorcninner of American Jcl transports. 



a production model of the Boeing 707 Stratotanker-Stratoliner would be capable 

of high-speed, high-aititude refueling of existing and 
future jet fighters, bombers and other combat aircraft. 


Vard INC 


I’ASADfcNA E CAUHOKNIA 


SPECIALISTS in Rotary-Linear Actuation for the Aircraft Industry 


I Mill 1 1 1 1 1 1 1 
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I^aclinp aircraft cnpinc l>uiUlerx Urin); their 

Thom|.*(m Products . . . leader in rcsearcl., 
dcvclo|>mciil and |)roduclion of valves for all types 
of inlcniul comliiistioii ciiftiiios. 


Com|.lclc eiig:iiic<TiM(j and [.n.durli.,ii 
facilities can lie |iul to work jiroiiiplly on vaivcb 


VALVE DIVISION 

^Thompson Products, Inc. 
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PRODUCTION 



Matador Packaged f or F ast Field Assembly 


Study of the Martin Mat.idor points 
up the refinement of the dcsign-inanu- 
f.icturiii|-io|istics relationships of the 
))ilotlcss bomber. 

The B-61, in effect a large groiind-to- 
rouiid missile, incorporates a break- 
own scheme establishing seven basic 
components and installations for easy 
shipment and fast assembly of the Com- 
bat article in the field- Also stressed in 
the Matador’s makeup are .simple manu- 
facturing techniques in keeping « ith the 
c-xpcndabilitv of the weapon (Aviation 
^\■EEK Oct.'5, 1953, p, 28). 

► Crating Scheme— ’Iberc is no final as- 
sembly line operation in the manufac- 
turing program. Instead the configura- 
tion is left broken down into seven major 
parts-thc nose, center section, aft sec- 
tion, wing, fin, stabilizer, and instru- 
mentation. 


Tliese components arc weathcr- 
proufed and ]ucked in compact crates 
for easy and fast shipment to forward 
positions or ttaining grounds. The com- 
ponents arc not assembled until just be- 
fore it is desired to launch the missile. 
The major components ate iiitetchange- 
ablc, which means that a specific set of 
assemblies need not comprise any par- 
ticular complete weapon- 
► Firing, Dimensions— Matador is easilv 
fired from a mobile launcher just about 
as long as the missile itself and narrower 
than the wing spread. Elevated to the 
launching angle, the missile fakes off, its 
Allison 133 turbojet powerplant aided 
by a powerful rocket booster. Tliis Rato 
bottle drops off as .soon as its power is 
exhausted. 

Tills missile is reported to be 30 ft. 
long, 4i ft. in diameter. Takeoff weight 


is tagged at 12,000 lb., range 300 mi. 
i.\vi.sTioN Week Mar. 13, p. 80). Div- 
ing on its target, the missile exceeds 
sonic speed. 

► Producibility Kaetors- As the two as- 
sembly photos reveal, the conection of 
the niiig panels is facilitated with two 
large center splice castings-onc at each 
paners root cud-hooked up by bolting. 
The w ing skin of each panel is bonded 
to the as-cast surface of tlie casting. 
This scheme eliminates mechanical con- 
nection bchsecn the parts. Tims, it cuts 
down on weight, increases producibility. 

If bolts ate used to attach the skin to 
the casting, about 425 would be te- 
(tiiircd. W'itli the bonding scheme, the 
center splice casting is bonded to the 
skin at the same time that the skin is 
bonded to its honcvcomb core. 

The st.ibilizer incorporates a singlc- 
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USS Carilloy 
passes rigid 


steel 

tests for propeller blades 


A n important manufacturer of propel- 
lers for military aircraft has found 
that in stringent magnaflux tests, USS 
Carilloy steel performs completely sat- 
isfactorily. 

The high stresses in propeller blades 
and hubs naturally require extremely 
high quality steels. Accordingly, the U.S. 
Army and U-S. Navy have set up rigid 
quality specifications requiring that 
every heavily stressed part must be mag- 
nafluxed several times during its produc- 

With USS Carilloy 4340 electric fur- 
nace aircraft quality steel, this important 
manufacturer is able to count on the per- 
formance required for this severe appli- 
cation. The consistent high quality of 
USS Carilloy aircraft steel has meant 
greater savings to this customer through 
minimum magnaflux rejections of costly 
fabricated parts. 

USS Carilloy steels have established 
an enviable record for meeting the high- 
est quality requirements. Therefore, when 
you need a standard AISI analysis or a 
special steel for an unusual application, 
it pays to call ina USS Service Metallur- 
gist. He can help you solve any steel 
problem. 




UNITEO STtlES STEEL COirOUTICH, PtTtSILflEH ■ CQUIUIK.CENEVI STEEL OlVISlOH, MN FIIKCISCD 

lEKKESSEE C0*t t HOH DUISIOK, FIIIFIEIS. «LA. • UNtTEO STATES STEEL SUmT DIVISION, WAEENOUSE DISTHIMTOAS 


Carilloy© Steels 

UICTIIG FUMAGI OS OMN HUSIFI eOMHni PSOBVCTIOH PAGIUmS IN CHICi 


UNITED 












in a hurry for AIRCRAFT STEEL? 

When you want aircraft quality alloy and stainlesa steels in a 
hurry— call Ryerson. Specialists are on hand to serve you at 
sixteen strategically-located Ryeraon plants. And Ryerson stocks 
include over 400 sizes, finishes and types of aircraft quality 
alloy bars, sheets and atrip— also more than 300 different stain- 
lesa requirements in aircraft quality steel. 

Here, too, you draw on the world's largest stocks of standard 
analysis steels- carbon, alloy and stainless. So, for immediate 
delivery of every steel need, cut to order and ready for use — 

call RYERSON 

JOSEPH T. IVESSOH S SON, INC PUNIS AT NEW YOBir • PHIIAOBIPHIA ■ CHAPIOTIB, N. C. 
BOSTON ' CINCINNATI ‘ CIEVCLAND ■ DrPOIT ■ PinSSUPGH ' BUFFALO • CHICAGO 
MIIWAUHEE • ST. LOUIS • LOS ANOElfS • SAN fJANCISCO • SPOIANE • SEAHLE 



Rome Do])ot Awards 

The following contracts were recently 
smnounced b\- flic Rome .\F Depot, 
Gtiffiss AFB, Rome. N. Y.: 
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AVIONICS 



SYLVANIA'S radical new tube conshiiction, ^nwn in glass and ceramic ens'clopcs, is 




Stack Design Solves Big Tube Problems 


By Philip Klass 

Dayton— A new and radically different 
type of electron tube construction using 
stacked metal and ceramic elements has 
been developed which pennits fuBy 
mechanized assembly, improves receiving 
tube uniformity, performance and re- 
liability, and raises operating ambient 
temperature to 300-400C. Tlie new 
type of tube was disclosed by two manu- 
facturers in papers given before the re- 
cent airborne electronics conference 

Tliesc all-ceramic tubes bear little re- 
semblance, inside or out, to the conven- 
tional types whicli they may replace. 

► Sylvania & Eimac— dne of the tubes, 
developed by Sylvania Electric under 
Navy BuSliips sponsorship, was de- 
scribed by 'J oin L. Evans in a paper 
co-aiitlmred by W, R. Wheeler. The 
recently declassified development was 
first revealed several weeks earlier by 
Sylvania's Robert N. Palmer at the Stan- 
ford Research Instituteantomatioii syin 
posium in San Francisco. 

'lire otlier new development, spoil 
sored by Wright Air Development 
Center’s Electronic Components Lab. 
was described by Harold E. Sorg. vice 
president of Eitcl-McCullougli, Inc. 
(Eimac), West Caist transmitting tube 
manufacturer. 

The basic construction of receiving 
tubes has changed little since they were 
first built, using a type of constnretion 
borrowed from the lamp industry. Can- 
tilever type electrode construction and 
glass buffas, both carry-overs from lamps, 
have been a major source of tube trouble 
in aircraft and missiles. Even the new 


tugged premium type tubes arc essential- 
ly just beefed-up versions of the older 
type construction, 

► Sonictliing New— Sylvania coiicUidcd 
that it woiikl be difficult if not impos- 
sible to mechanize assembly of existing 
type tube construction. For instance, 
.six or mote electrode supports would 
have to be niachinc-iiiserted into tight- 
fitting holes in a tliin, fragile mica 
spacer; then the supports would have to 
he aligned and fitted into the top mica 
spacer, an even tougher job. 

Abandoning conventional shcath-type 
construction (one electrode surrounding 
another), Sylvania has turned to a layer- 
cake design. Flat tube elements arc 



stacked on two supportiirg pins, sepa- 
rated and supported by ceramic spacers. 

Sketch on p. 64 shows an exploded 
\icw of a hviii-triode. By electrically 
connecting both plates and grids, the 
s;imc unit Can function as a single tri- 

llic resulting stacked tube can be 
housed in a glass bulb, or in a hemicti- 
cally scaled ceramic container forhighcr- 
tcm|)erature opemtion. 

► No Mica— By eliminating mica spac- 
ers. Sylvania has eliminated a major 
cause of tube failures. Stacked tubes, 
with their ceramic spacers, can be baked 
at much higher temperatures during 
niamifaclure to drive off contaminating 



rn* 
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FlYINO BARRACK— This igioo-like shelter, designed for shelter up to 40 men. Even in a stiff wind, the 1000-pound 
Marine Co^ use in the field, can be transported by air. plastic-covered hut can be moved easily from place to 
The dome is 18 feet high, 36 feet in diameter, and can place by a Marine Corps HRS Sikorsky helicopter. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



WILDERNESS WINGS— A damaged light airplane was “res- 
cued” from the frozen surface of Thunder Bay on Lake 
Superior by a chartered Sikorsky S-55 helicopter, and 
flown 25 miles to a repair base. Ambank Airlift, Limited, 
of Ft. William, Ontario, operates the new Canadian 
charter service, with S-55 equipment exclusively. 

62 



PRACTICE MAKES PERFECT — 1 lua unusual photo shows a 
Sikorskv H-19 helicopter over the Han River near Seoul 
in a simulated rescue of a downed pilot. The practice 
mission by a U.S.A.F. Air Rescue crew was similar to 
nearly one thousand actual rescues during the Korean 
war, made on land and at sea behind enemy lines. 



SIKORSKY AIRCRAFT 

BRIDGEPOflT, CONNECTICUT 
On« of Ms DiVinon of UniltJ Aircraft Corporalion 
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|a^t'l which cut tube life. The new tiibe.s 
i.iii be (ipcxitcd at ?00-4nOC without 
cl.ingci ot mica-tck-.iicd moisture at- 
tacking the catliiidc and reducing tube 
life. 

Xfie.i spacers used in conventional 
liilres arc easily defonned and broken, 
me u t-akencxl by the hole punching op- 
cT.ilious. Ceramic spacers arc more 
rugged, arc not .subjected to punching 
operations. 

.\iiv looseness of fit betsseen electrode 
supports and oiica boles in conventional 
tubes operated under conditions of vi- 
bt.ifion or shock tends to enlarge the 
inie.i holes, produce tube iiiierophonism. 
Ill the stacked tidie. ceramic spacers are 
not subjevtcd to deteriorating forces 
under sibraHoii. 

► Other Advantages— Syhania engineers 
cite otim cipei.ilioiial .idsantages for the 
lien stacked coiistniction: 

• Mote rugged. The Syhania te'chniqiic 
piochiees a rigid assembly with a low 
■ enter of graviti', making tube less af- 
fected bv sibratioii and shock. Fvaiis 
reported that inicropliiiiiic noise of a 
stacked tube under s ibration is much 
lower than in coincntional tube tvpc's. 
If the stacked tube is niounted in a 
scaled ceramic housing, instead of a 
glass bulb, it can be dropped and ship- 
ped nithoiit damage, I’almcr reported. 

• Resists thermal shock. I'lic cetamic- 
lioiiscd stacked tube lias been removed 
from lic|uid nitrogen at a teuipcnitiiTC 
of — IdsC and plunged into boiling 
wafer (lOOCl without fracture. It has 
,ilso been cscled more than 100 times 
fiom room temperature to -fsOC with- 
out damage, Palmer reported. 

• laiiigcr life. Ccraniic stacked tubes 
base been operated at ^OOC tor 2,000 
hours nifli less than a drop-off in 
their tr.nistoiidiichmee. Tulscs nosv un- 
der life test at -tOOC has'c been operated 
for 1.000 honr.s and are still satisfaetorv, 
P.ilmer repotted. M\'-e|}t for reeeiitlv 
aiimniiieetl tiilies nitli liard-ghiss cn- 
I'clopes. most comentional tiibe.s arc 
limited to 175C. 

► M'uuifactiiring Adv-antuges— From tlic 
'taiidijoiiit of a tube manufacturer, tlie 
new tcdniiqiie has ses'eral attractive ad- 

• I'esvct critical dimensions. The lliick- 
iiess of the ccraniic spacers, wliicli de- 
termines iiitcrelectriide spacing, is tlic 
oiilv critical dimen.sion. 'niis can be 
held to 0.000s inch. Fvans says. In 
eoinciitiniial tube eiinstniction, there 
arc a satiety of critical dimensions, in- 
cluding location and diameter of mica 
spacer holes. These cannot be held 
closet than 0.001 in.. Palmer reported. 

• More rugged elements. Indis idual ele- 
iiiciits of the lube ate mote tugged, less 
easily diimagcd in niaiuifacture and as- 
sniibh, Sylvania engineers say. 

• Greater uniformits’. .An c'cainplc of 
the improved tube uniformity resulting 
from the Svhaiiia teeliniqiic is a com- 


parison of the spread of mutual con- 
ductance (G.) for a group of stacked 
and eomentional tubes. (Xieasurements 
ssere made before testing and culling 
which iiormally weeds out tubes outside 
lolcrances.) Mutual conductance of 
coineiiliouat tubes varied between 800 
and 2.000 mieromlios; G„ spread for 
the stacked tube was only i,?00 to 
l.SUO micromhos. 

► Life ’I'ust Comparison— Svhaiiia coii- 
tlueletl life tests on a stacked triode, 
type SN-172-tDc iu a glass envelope and 
nil a comentiimal premium tube type 
i?18 at mom tcinpcratvitc. After 2,000 
hours, the slacked fiihc G,„ had dropped 
iiiih 1'.?, eoiiii>ared to a IsT drop for 
the coiiveiitioiial tube. 

When both were life tested at a I75C 



trates- nlii' tube can W nuicliine-asscniblcd. 
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temperature, the staeked tube’s C, 
dropped less than during the first 
1.200 hours, compared to 28% for the 
tvpc 5718; tlieii tlic staeked tube’s 
fell off sharply to reach a value compar- 
able to the 5718 at the end of 2.000 
hours. Sylvania attributes this sharp 
fall-off to electrolysis of the glass cn- 
seiope, not to internal tube shortcom- 
ings. 

Life tests of a ceramic envelope 
stacked tube (SN-1724D,1 shoned a G, 
drop-off of about 10% after 2,000 hours 
at room temperature, slightly highet 
than the same tube in a glass envelope. 
Sylvania attributes this to difficulties in 
processing ceramic envelopes with 
which industrv has little experience. 
1’hc same tube operated at 200C ended 
up with a C„ drop-off of about 10% at 
the end of 2.000 hours, although it fell 
to 17% midway in the tests. 

► Disadvantages— Inferelectrodc eapaei- 
tance of the new stacked design is 
slightlv higher than for conventional 
construction, Fvans admitted, hut some 
reduction has been achieved and more 

Svfvania’s work to date has not in- 
cluded an economic analysis of the cost 
Ilf mass-producing the new tubes. Evans 
believes that labor savings may offset 
the slightly higher material costs of the 
new- tvpe of construction. 

► Weight Comparison— III a glass en- 
velope, the new Sylvania SN-1724 
weighs 5.5 grams, slightly less than its 
conventional 6J6 counterpart at 7.2 
grams. In a ceramic envelope, the new 
tube weighs 1 2.6 g.. about twice as much 
as a 6/6. However, if Sylvania ceramic 
tubes were .substituted for conventional 
ones in an interceptor whicli used fim 
tubes, overall equipment weight iii- 
ercasc would be onlv 9 lb. Tliis is a 
small price to pav for improved rcliahil 
itv and long life. 

If ceramic maniilacturers cjii develop 
stronger materials, which Evans thinks 
llicv will, tlic thickness of the ceramic 


container walls and its weight can be 
reduced. 

Sylvania has proposed to Navy’s Bii 
Ships the furtlicr development of its 
staeked tubes to include tetrodes and 
pentodes. The nest step would be the 
design of machiiictv to jsscmhic the 
stacked tubes automatically. 

► Eimac’s Approach— Eitel-McCullougli, 
which has been building ceramic trans- 
mitting tubes, is exploring ceramic con- 
struction of receiving tubes under US.AF 
sponsorship. Einiac's Harold Sorg re- 
ported. Objective is mechanired pro- 
duction, improved reliability, higher- 
temperature operation. 

Eimac has designed an all-ceramic 
twin-triode whose pcrlotmance is com- 
parable to a conventional 6SN7. Iu 
tcresting external feature of this tube 
(p 61), aside from its unusual pill-box 
configuration, is the use of flexible leads 
instead of the familiar plug-in base. 
Eimae expects the tube to be so reliable 
that it can be soldered into a circuit like 
a resistor ot capacitor. 

► Stacked Constmetion— 'I'lie Fiinae 
tube also usc.s a stacked constmetion for 
case of mechanised assembly. In the 
experimental twin triode. tlie two 
anodes arc contained in flic ceramic end 
disks (see exploded view, abm'el. Grids 
arc formed on a ceramic frame bv a plio- 
tiigrapliic electroforming process. Tlic 
v.ithode button and heater element arc 
iiiannfactiired as a .single unit for stme- 
tiiral rigiditv. Ceramic spacers support 
and separate the tube elements which 
are brazed solidly in position. 

The staeked construction of Eimac. 
tike that of Svlvani.i. is adaptable to a 
v.iriety of tube type-.. Bv eliminating 
the grids, one has a twin diode. Bv in- 
verting mote grids, the tube can be 
made into a twin tetrode. Similar build- 
ma-bloek consltuelioti is possible for 
either single or dinl-luiietiiin tubes. 

► Better Evacuation— Fhmmation of 
mica and glass permits the new tube t<> 
be b.iktd and evaeiwtod at high fern 
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NEW 
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Ofl 

ACCURACY 

DIFFERENTIAL... 


Better than Size #15 accuracydO' 
rotor and 15' stator total error spread) , 
at a saving of more than half the size 
and weight is obtainable in this Size 
#10 unit, and ala comparable price . 


Product of the same engineering 
team that designed and put into pro- 
duction the precision Size #15 syn- 
chro-it is one of a complete line of 
high accuracy .937" diameter syn- 
chros immediately available on a 
production basis. 

• Clamped bearings 

• Tested to 550V a.t. 


SYNCHRO PROGRESS 



units, write er telephone A.E. Hayes, Sales 
Dept. IPhIla.l MAdlson 6-2101. West Coail 
Rep., Wm. J. Enright, 988 W. Kensington 
Rd„ Los Angeles 26, Calif. MUtuel 6573. 




CLIFTON PRECISION PRODUCTS 
COMPANY, INC. 

CLIFTON HEIGHTS, PENNSYLVANIA 


puiiitures (650C or higher) to get rid of 
contaminating gases. This eliminates 
the need for flasli-type getters used in 
conventional tuhc.s to remove contami- 
nating gases but wliich themselves may 
introduce impurities into the tube en- 
velope atmosphere. 

Kimac plans to produce the new type 

n>. .. nU,,E K..,. I..l.,‘|. S., ,«..lll,G E,. TpC 
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; reliable tubes." 


Soig said. 

'‘^\■itll the improsed ceramic tubes, 
there ccrhtinlv will be fetvet failures of 
the eatastropliic kind in the mechanical 
eategorv. 'Ilicre is also good reason to 
believe that failures in the electrical 
categorv will he alleviated.” Sorg con- 
cluded. 

► Engineers Can Hope— Industiv engi- 
neers ulio ate trying to make "old fash- 
ioned" tubc.s perform reliably in the 
high-tcmpcraturc. high-altitude, high- 
slioefc environment found in guided 
missiles have expressed the hope that 
Naw and USAF will put all possible 
steam behind the Sylvania and F.imac 
])tograms to bring them out of the lab- 
oratory and into production. 

New Avionic Products 

\ new line of sub-miniature non- 
linear ceramic capacitors whose capaci- 
tance can be varied as much as 
bv a change in the applied d.e. poten- 
tial, is one of scs’cral recently an- 
nounced components suitable for avi- 
onic equipment. 

Tlic new non-linear capacitors, which 
are also temperature sensitive, come in 
two tapes: VSR, whose voltage sensi- 
tivity is a maximum at room tempera- 
ture; \’SF whose sensitivity is maximum 
at 70C. Capacit.ince values of TOO 
innif. and larger are available. Mucon 
Cotp., 9 St. Francis St., Newark 5, N. J. 

Other new components include; 

• Sub-min snap-action ssviteh. Type 
UShf. MxSlxi in., comes in plain or 
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leaf actuator styles, SPOT', rated at 5 
amp. 125/250 v. a.c., or 2 amp. at 50 
v, d.e. Unimax Switch Div,. W. L- 
Nfaxsoii Corp.. -IfiO \V. ?-ith St.. New 
York 1. N, Y. 

. Miniature photo-transistor, p-ii-p junc- 
tion Type RR66, is liermctically sealed 
in glass bulb only J in. dia., | in. Iiigh. 
A sub-miniature version, only I in. 
dia, X i in- will soon be annouueed. 
Tcclinical details and recommended cir- 
cuits ran be obtained from Radio Re- 
ceptor Co., Sclctron & Ccrmaniuni 
Div., 251 \V. 19th St., New York II. 

• Minioturc blower, reportedly able to 
supply 2-f cubic feet per minute under 
continuous duty, is powered by a per- 
manent magnet d.e. motor rated at 6 
to 115 V., i amp. Unit measures 
21x2}x-l in. Pioneer Klectric &• Re- 
search Corp.. 7-n Circle Ave., Forest 
Park, Hi. 

• Tube socket for printed circuit boards, 
made of Mycalcx 410 glass-bonded 
mica, has loss factor of 0.014 at 1 mC-, 
power factor of 0.001 5 at same fre- 
qnenev, according to luamifactuiet, 
Ms'calex Tube Socket Corp- Clifton 
Blvd.. Clifton, N. J. 

• Low-ltsss easting resin of the thenno- 
sctting type, has a dielectric constant of 
2.36 to 2-38 over frequency range of 60 
cycles to 10 kmc., dissipation factor 
under 0-0009. dielectric slreiigtli of 
450 v./inil. and volume resistivity above 
10'* ohm-cni.', according to manufac- 
turer. Tensile strength is quoted at 
5,000 psi-, Rockwell (M-scalc) hardness 
at 50, tempetature range at —TOC to 
125C, Manufacturer is Emerson & 
Cuming. Inc., 869 W'ashiiigton St., 
Canton, Mass. 

• D.e. motor, Tvpc SS, measuring J in. 
dia, 1| in. long, is permanent magnet 
motor, operating from 27-v. d.c„ with 
Stall torque of 1 in. oz. and no-load 
speed of 14,000 tpiii. Device has 
double-scaled life-lubricatcd bearings, 
sveighs 2 oz. Mamifacturcr is Globe 
Industries, Inc., P-O. Box 101. North 
Dayton Station, Dayton, Oliio- 



ILS-VOR Indicotors 

I ILS and \'OR indicator, model ARC- 



Cessna'f new Model 310 is truly 
a star performer, and Continen- 
tal 0470B's ore two big reasons 
why. These modern-to-the- 
minute engines develop 240 h.p, 
each, but require minimum space, 
hence lend themselves Ideally 
to modern plane design. Like 
the other models In this pioneer 
power plant line, they embody 
the results of specialized experi- 
ence dating from 1902, More- 
over, they're backed by service 
and ports wherever people fly. 


rontinenta! Motors for oorafion 

A ircraft Engine Division 
MUSKEGON, MICHIGAN 
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WE’RE 

LOOKING FOR 
RESEARCH 
ENGINEERS 
WITH 
ABILITY 


Fast-prowinf! SjroJos is develop- 

air-turl>ine drives, controls and 
other pneiinialic accessories for 
aircraft and indviatry. Positions 
are now licin^: filled for investi- 


lefriKcralion and very lii)!li 



srnMwos 


Monufoclureriofoi'r-con 
iori«j for high speed 



Navy Tests Simplified Panel 


Navy's new simplified instnmiciit 
panel for jel fighters, now under 
evaluation in an F9F-6. is ceiiteied 
around a new combined heading-at- 
titude indicator designed to give the 
pilot a feeling of contact flight dur- 
ing instrument flight conditions. 

Navy says the new panel ptos idcs 
more information than the conven- 
tional one. ft is the first step in 
BuAcr's program to reduce the IS 
months and nearly SiO.OOO required 
at present to train all-weather jet 
fighter pilots. Navy test pilots who 
have tried the new panel are "unani- 
inonsly enthusiastic, a BiiAer spolces- 

l.owcr half of the combined in- 
dicator is a ground landscape and 
heading indicator which rotates, pre- 
senting a changing panorama, as 
the airplane itself turns. This gives 
tlie pilot uluit human engineers cail 
"mass 'motinn'’ similar to what he 
sees under contact conditions. Mini- 
ature plane on the instrument 
climbs, discs, and hauls relatisc to 
sk)- and landscape to indicate actual 
airplane attitude. 

Tiic new indicator is serso-dtiven 
from signals provided by a remote 
directional and a remote vertical 
gv rn. Next step in indicator develop. 


lucnt will include |)rovision for dis- 
playing ILS-type instructions and 
deviation from desired altitude. 

Other interesting features: 

• Sniallct instruments. Rate-of-elimb 
and turn-and-slip indicators arc rele- 
gated to seeondatv positions just be- 
low the heading-altitude indicator 
and reduced from 3J to 2 in. dia. 

• Digital allimetet. Counter is used 
to indicate barometric altitude in 
thousands of feet; pointer is retained 
for hundreds-of-feet indication. 

• Dead-reckoning "VOR-DME.” 
New tvpc of liiglih accurate self- 
contained navigation system which 
provides VOR-type beating and 
DME-type distance information pre- 
sents both to pilot on a single instru- 
ment (above, center, extreme right). 

• Mach & airspeed. Single combi- 
nation mstrmnent gives pilot his 
airspeed and Maeli number. 

Navy believes it has finally solved 
the instrument panel lighting prob- 
lem by building needed lighting into 
individual instrument case. (The 
heading-attitude and angle-of-nttack 
mdicatois in top photo have integral 
lighting.) 

BuAcr is continuing its program 
to develop improved and simplified 



OLD PANEL has separate heading and attitude indicators (in dotted linesl. 
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►Missile 'I'hcnnal Barrier— Cooling of 
avionic equipment in guided missiles is 
a major problem at nigh speeds .ind 
altitudes, as many designers are learning. 
For example, at 30,000 ft., lum air 
temperature is 350F at Mach 2, 790F 
at Mnch 3. and 1.420F at Mach 4, 
K. D. Wncrl of tlie Wright .Mr De- 
velopment Center told the recent Dav- 
ton airborne electmiiics conference. At 
higher altitudes. tan|>cratiircs arc 
slifhtlv loner, but cooling efficicnev of 
air atTOO.OOO feet may be only 1% 
of air at sea level, M'ucrl pointed out. 
Associated problem is one of rapid tem- 
perature cliangc. missile's .skin tem- 
jKratiirc can zoom from — 10 to 230F 
witliin seconds after launching. 


►Hot Clioppet— new liernieliL-jlIv 
scaled chopper (vibrator) reportedb 
capable of operating in an ambient tem- 
perature of — 70C to 200C. has been 
announced bv Airpax Products Co. 
New Model .VI 00 is a 400-cyclc, (5.4-v. 
break-beforc-make chopper having a 
nomiiia] phase angle of 63 deg. and a 
dwell time of 133 deg., company re- 
ports. Address is .\irpax Products Co- 
Middle River. Baltimore 20. Md. 

► Transistor Life I'csts— Nine months 
of life tests on Miiiucapolis-IloneywcU’s 
new power transistors, operated at 7 
watts dissipation, have produced no 
failures to date. MH's V, W. Bear- 
inget told flic reeait Dayton airborne 
electronics conference. 



Here*s one more way 

MB assured 
engine mount 


► UAL D07 Relics On Autopilot- 
Sperry Gyro reports that its A-12 auto- 
pilot was in use 90% of the time dur- 
ing United Ait Lines recent inaugural 
DC-7 flight between New York and 
Hawaii. -PK 

Avionic Bulletinifi 

Recently announced technical bulle- 
tins and catalogs of interest to the 
avionics field include: 



The photograph shows how MB vibration isolating mounts 
were put to a grueling fatigue-strength test . , to check 
the complete dependability of these vital engine supports. 

A mount was bolted between two hanging steel beams. 
Vibration was applied by means of the MB vibration ex- 
citer shown. When resonating, the beams developed tre- 
mendous forces— enough to torture any heavy part into 
revealing structural faults. 

This MB-originated equipment actually applied over a 
billion load cycles in the development of this single mount 
design alone. Result: ITears later, still no reports of mount 
trouble in service. 

It's the wider scope of vibration engineering that sets 
MB apart in its field. It shows up in qualify of product. 


\ manufacturing company, inc. 


HEADOUA8TERS FOR PRODUCTS TO ISOLATE VIBRATION 
TO EXCITE n . , . TO MEASURE IT 
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100% Power Boost with Morquordt Afterburner 
MARQUARDT'DESIGNED 
Fuel Injection and \ |1 / Moximum Boost 

Flame Holders and ( I Ml/ 1 ) Non-Burninfi 

1 UM 

Exit Noxties / U I I L V Minimum Boat-Tail Drag 



I Van Nuys, California I 

bE WEST'S UR6ESI JET ENGINE RESEAnCN ANO DEVELOPMENT CElfl 




Light Gyro Compass 
System Has Low Drift 

A new 20-lb. liigli-utcciracy g)TO com- 
pass sufciii, with a reported drift rate 
of only -I deg-, hr. when operated witli- 
ovit magnetic slaving, has been an- 
iioimccd by General Electric’s Meter 
and Instrnniait department. The light- 
weight MA-1 can be operated as a con- 
u'litiona! slaved gyro at lower latitudes, 
or as a “free” gyro when used in the 
polar regions. 

I'be GK compass system provides two 
separate output signals from dual servo- 
drivai sjncliros. One signal may be 
u.scd for autopilot, the other for a 
panel indicator of the heading or radio- 
magnetic indicator (RMI) type. 

The system consists of four com- 
ponents; a remote compass ftansmittet, 
l:crmctically scaled directional gyro, 
amplifier, and pilot's controller. The 
company says system will operate from 
anv compass transmitter built to USAF 
Spec AE-27655. 

Wicn operated as a free gyro in the 
polar regions, pilot sets in approximate 
airplane latitude on his controller to 
compensate for earth’s rotation which 
would otherwise cause apparent gyro 
drift. Normal slaving rate is 2 deg./ 

Bulletin GEA-5993, describing the 
new MA-I. may be obtained from the 
manufacturer. General Electric, Sehe- 
iicchady 5. N. Y. 
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6E4R DRIVES for . . 
SPACE STATION 



MHanetaru drive tor interplanetary travel ? 


Perhaps not; hut when interplanetary travel 
becomes possible you can bet that Western Gear 
Works' research, engineerinj! and manufacturing 
skills will have coniriliulcd mightily to such prog- 
ress. Our company has paced the growth of flight 
from iu early days, designing and building me- 
chanical and electrical power transmission drives 
for the multitude of needs of equipment opera- 
tion and aircraft control. We believe we have 
designed and manufactured more actuators and 

Contact Executive Offices, Western Gear Works, 
PO. Box 182, Lynwood, Californio. 


accessory drives than any similar company, for 
there is scarcely an aircraft today titat docs not 
have one or more Western Gear products aboard. 
HERE'S WHAT THIS MEANS TO YOU: All problems of 
transmitting motion or torque aboard any type 
of airborne craft can be completely entrusted to 
W'estern Gear Works' engineers with full assur- 
ance that it wiU result in the most practical and 
efficient design at a proper price, Why not avail 
yourself now of this unusually complete service? 
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Pace-setting Fenwal THERMOSWIT€!H units 
provide precise dependability 



THERMOSWITCH' 


SENSITIVE. 


ntiol and Dadelion Da« 
. but only to bet 


EQUIPMENT 



TfST STAND used by Bendix to check operation of jet engine fne! control. 


Stand Gives Fast, Accurate Cheeks 

Equipment for testing Bendix jet fuel control units 
is correct to .5% at flows of 85-.T0.000 lb. /hr. 


A new test stand, with highly accurate 
instrumentation, gets lol»ratory pre- 
cision at production-line speeds on jet 
engine fuel control units built by Bendix 
Products, according to Berkeley division, 
Beckman Instruments. Inc., maker of 
some of tlic stand’s components. 

Examples of the accuracies requited 
of the stand are: 

• Rate of fuel flow— 0.5% tlirough a 
flow range of 85 to 30.000 lb, per hr. 

• Revolutions per minute— engine speed 
must be determined to an accuracy of 
TV 1 rpm. over a 25:1 range. 

Berkeley official says ’’Such ac- 
tiiracies fonneriy were attainable only 
through elaborate laboratory-type in- 
slrnmciits. requiring skilled technicians 
.111(1 slow, costly lalmratory techniques. 


llicse obsiously were unsuited to tire 
|>roduction conditions faced at Bendix. 
,\s a result, the special instrumentation 
aiid^ test stand . . - was developed. . . . 

► Test Stand— General— The test stand 
is cons’cntional in appearance- it con- 
Inins Hownicters, atmosplicric and fluid 
pressure gages, etc., as.sociated controls 
and a liquid sump under the unit to be 
tested. 

AttiOng tlic cermponents going into 
making up the unit arc: fuel tank, boost 
and pressure punrps, heat exchanger, 
iiuriti-sta|c filters (to 5 micron), input 
and output fuel rate meters, electronic 
biclioniclct, altitude simulator, inctcr- 


ccllaneous pressure ntcasuruig meters. 

Elaborate precautions base been 
taken to avoid the possibility of mis- 
hap due to the explosive characteristics 
of the fuel being handled. 

Precautions have been taken to pre- 
sent sparks nr flames in the fuel atea. 
AII electrical equipment is designed to 
meet Class I, Croup D specifications. 
Blowout disks and heavy safety glass 
covers protect the flowmeter tubes- In- 
struments arc mounted on a thick alu- 
minum panel with connections at the 
back of the panel wherever possible. 
•And facilities are ptosided for draining 
anv fuel spilled when changing eom- 
poiienls and returning the fluid to the 
siipplv lank. 

► h'lomneter-Tiie flosvmetcr, manu- 
fiicturcd by Commercial Research Lab- 
oratories, Inc., has a minimum and 
iiiaxiniimi capacity of 85 to 30.000 lb./ 
hr. witli an accuraev exceeding ± i%- 

llic multiple-stage. Type 12 unit is 
made up of six Pyrex glass metering 
tubc.s with integral float guides. A 
mu( ing float in each glass indicates, by 
its position in the ^ass, the rate of 
flow. If flow rate exceeds the full 
range of a given tube, float goes to the 
t(jp of the tube and flow is read on the 
adjacent tube. Readings are taken from 
,1 logarithmic scale. 

\ rigid calibration check schedule is 
maintained on the flomneter, with a 
complete rccalibration being made 
\eariv on precision weighing equipment. 

In case of calibration shift, new scales 
•ire engraved on the flowmeter. 

► Tachometer— Btndi.x did a lot of 
original research to develop a tachom- 
eter accurate enough for the test stand. 

Onlv the electronic digital tachometer 
seemed capable of giving the accuracy 
required of ± 1 rpm. plus quick, easy 
reading of the indications. The tacli 
does not Iravc the reading complexity 
of the otherwise highly accurate strobo- 
scopic-tvpe tachometers, nor the parallax 
reading errors normally associated with 
meter tachometer representations. .And 
the elcetronic tachometer can be cali- 
brated quickly and inexpensively, rc; 
suiting in a minimum of "dosvn time.” 

The electronic tacliomctcr is made up 
i f three units: the variable rchietance 
prk-up. the time b:isc and gating unit 
;im! tlic four-digit, remote indicator. 
Tlic pick-ups is a Bcrkclcv instrument 
mounted in a Crousc-llinds housing, 
Tire lime base and gating chassis is also 
unde bv Betkelcs-- 

This is how Berkeley describes tlic 
operation of the electronic tachometer: 
"The tachometer pick-iip is composed 
of a magnetic sensing element, a 120- 
toothed gear and a shall on which the 
gear is mounted. The sensing element 
is a permanent magnet surrounded by 
a coil, Each time one of the teeth of 
the gear passes under the head of the 
permanent magnet, the reluctance varies 
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TURBOJET ENGINE 

TEMPERATURE CONTROL AMPLIFIERS 


You want and must have completely reliable 
temperature control amplifiers — amplifiers de- 
signed and constructed to meet specific basic 
requirements of your turbojet engines, such as: 


150 cycles per second. 

3. Operation In altitudes up to 80,000 feel through 
the use of hermetically-sealed components. 


sUillalion right 


mounting to permit in- 
rbojet engine. 


Manning, Maxwell & Moore turbojet engine tem- 
perature control amplifiers satisfy all four re- 
quirements. They incorporate a highly successful 
design principle thoroughly proved during years 
of concentrated research, development and tests 
devoted exclusively to automatic control systems 
for jet engines. 

We believe our ability to apply our unique de- 
sign technique to specific and unusual turbojet 
engine temperature control problems can be of 
real value to you. Our engineering counsel and 
extensive manufacturing and test facilities are at 
your service. We welcome your inquiry. 



MANNING, MAXWELL & MOORE, INC. 



AIRCRAFT PRODUCTS DIVISION • STRATFORD, CONN. • DANBURY, CONN. . INGIEWOOD, CALIF. 

OUR AIRCRAFT PROPUCTS INCLUPEi TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS . ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS. JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES 
THERMOCOUPieS • HYPRAUIIC VALVES • JET ENGINE AFTERBURNER CONTIOl SYSTEMS. 
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.Tiid a voltage is iiiductd in tlie toil. 
Since tile sensing element is a low im- 
pedance source, it is possible to cable 
litis output over a considerable dis- 
tance to the remote liPUT (Events- 
per-Unit-Time) meter. 

"The EPU r meter consists of a tivo- 
t\tle-pcr-sccond, crsstalcontrollcd time 
base, an input ampiiScr driving an elec- 
tronic gate, and the g.iting section. The 
time base activates the gating circuits 
" hich in turn opens the ciectronic gate 
for a 0.5 seeoiKl. 'I'he taehometet 
pulses teethed during this pteeise 0.5- 
second period arc passed in attennated 
form to the cascaded decimal counting 
units ill tlic remote indicator, ,\t the 
end of tiio counting period, the gating 
section begins timing the length of the 
display of the digital reading on the 
decimal counting units, litis displas 
can be adjusted from 0.5 seconds ti) 
infinity. ,\t tlic end of tlie displav time, 
tlic reading is erased and the system is 
icady to malic a new reading. 

"ilic four-digit indicator is composed 
of four decimal counting units and an 
input amplifier circuit. Posset for this 
unit is obtained from the basic EPUT 
meter, 11ic input circuit is iisetl to 
bring the attenuated signals from tlic 
KPUT meter up to a Icscl suitable for 
driving the first of tlic cascaded decade 
units. The number of pulses passed bv 
the electronic gate are then totalized 
on the decimal counting units. Tliis 
result is indicated in decimal form on 
the numbered Lucitc panels of each 
decade. Since 120 tcctli are used on 
tlic gear and the counting interval is 
0-5 seconds, or l/120fli of a minute, 
tlic digital indication is directly in rpm. 
Tlic systcni can be set so tint a read- 

► Othcr-Tlic stand is also equipped 
with a sacuiiin pump for altitude sim- 
ulation and various pressure meters 
which ghc the operator a clear indica- 



Ten-in-One Vibrator 


.Lcruquip Corp, uses tills syntbetic hot oil 
circulation test stand to sibrate siruultane- 
ously all 10 sizes of engine and aircraft bose 
made by the coitipanv. Tbc stand, in- 
stalled at the firm’s JacLson, Micb., plant, 
vibmlcs lines at I in. amplitude and 1,750- 
cps. frequency. 


Page 


Welding 


Wire 




FIR^ CHOICE with men who build, own, fly 
and service aircraft. When you need a replace- 
ment battery ... ask for Rebat. 
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100 % 
RELIABILITY 


Floating "0” Ring construction 
gives perfect seal In: 

• CHECK VtlVES 

• SHUniE VALVES 

• REIIEF VALVES 

• MANUAL RELEASE VALVES 


British Beverley Opens Cargo Doors 


' preoiaionvafvea 

^ JA.MES«CC>«D«CLACr> 
3181 Eail Faiihlll Blvd., Faigdina 8, Calif. 


is stiapped a large watcr-ballast tanL. The 
Bcv-ctlcf. 20 of which have been ntdeted bv 
Ihc RAF. can take off from 1,000 (1. imi- 
«a« iiiid carry 25 timi nf cargo. 


tiuli uf the luiictioiiing of the fuel con- 
trol system. 

T'he stand gives results in the fomi 
of a curve showing ipin. versus rate of 
fuel flow from idle to full throttle. 
ITicse data are compared with a given 
standard and adjustment made if re- 

i'he fuel coiiltol unit is designed to 
lioki the goremed speed with :i high 
degree of accuracy. 

Test Stand Checks 
J73 Fuel Regulator 

,\ new Greer Hydraulics test stand 
cheeks the performance of PE5A fuel 
regnlators for General Electric’s J75 
Mirbojet engines. 

The stand simulates all operating 
conditions of the fuel regulator, inclucP 
ing mechanical, livdtaiilic. pneumatic, 
thermal and electrical, and checks tlic 
unit's response, allowing comparison 
with specifications, sass the Brooklyn, 
N. Y.. manufacturer- Basic speed for 
the stand were set up by GIC. 

The test equipment is made up of 
six separate components; main cabinet, 
which hon.scs the major units of the 
stand’s seven systems; flowmeter panel 
mounting three fucl-in flowmeters with 
ranges from 126 to IS.OOO pph.; three 
(lisaiar|f line flow’meters in the same 
range, including low-flow by-pass valves: 
electrical control cabinet; GE Tliymo- 
trol transformer ;ind control cabinet; 
and an electronic cmnilcr control unit 


with an ;ictui;icy of j_ 1 rpm. 

rlie stand is [sowered by a 7i-lip- 
clnve with a spcecl range of 75 to 4,000 
rpm. and with accelcratioiis from 0 to 
1,000 rpm. in five seconds (based on 
inertia of 0.|5 m.. Ib.'sec.l. 


Vickers Slreainlines 
Supercharger Motor 

Redesign of A'ickers, Inc.’s aircraft- 
t\pe hydraulic motor has eliminated 
eight connections and two lengths of 
hose in the Douglas DC-7 supcrcliarger 
hvdraulic circuit, where the motor is 
used. 

Known ;.s Model \lb70-5915, the 
unit fe.itiircs a si>cci;il head, or salve 
plate, with integral relief s'alve; a tom- 
pcr.iturc bulb port; two sirecuil ports 
for circuit replenishing, and the stand- 
ard inlet and outlet ports. 

The nesv design giscs a simpler, 
cleaner installation, and saves wciglit, 
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NEW AVIATION 
PRODUCTS 



VERITHERM comes in portable case. 

Device Tesls Tailpipe 
TemperaUire Systems 

new portable test set truubk- 
shoots and calibrates turbojet e\liaiist 
lempeTature sssteins without engine 
iiimip. according to it-, mamif.ietnrer, 
G. I'. Kclk &- Co. 

’I’he A'eritheiiii set is designed for 
ehetking niilitars aircraft. Kelk sas's, 
but also may be used to test tailpipe 
tcm|)eratnre systems in commcrciai jet 
aircraft, 

Tfcte arc tlie 5le|is used in the Veti- 
therm test; 

• Electric lieatcr niiits, eontaining fern- 
perntiuc-scnsitise elements, are slipped 
over the exhaust temperatute probes. 

• JJeat is applied to the thermocouplc.s 
by means of the control unit, and the 
re.sulling temperature is read. 

• Cockpit instrument or exhaust tem- 
perature control is checked. 

• Ground leakage test is made while 
the thermocouples still are hot by 
tiiming a switch in the control unit. 

Kelk savs its 28-lb. test set has a 
range of icto to SOOC or 400-i,400K 
and has an aceur.iq' of within TOC. 

G- 1'. Kclk cV Co., Toronto. Canada. 


To Better Serve You 



CP Doubles Plant Facilities 
Steps-up Precision Subcontracting Work 


T he Wcirntr Division of Detroit Horvostor 
Compony has movod Into a now and larger 
manufacturing plant. 

In addition to pormitting on increase in the 
production of hydraulic units of their own design, 
such as pumps, valves and actuators, this expan- 
sion places Warner in a position to take on 
additional precision subcontracting work for air- 
craft and ordnance plants. 

Capitalixe on Werner's ability to manufacture 
(e exacting tolerances. 


JjCensider Warner for the production of— 


landing Goar Cylinders, Pumps, and Volves 
Hydraulic and Pneumatic Assemblies 
Aircraft Fittings 
Mochining of Aircraft Forgings 


Contact our home office in Detroit or the branch 
effico noorest to you. Warner engineers will wel- 
come the opportunity to serve you. 


New SysEeiii De-Iees 
Jet EuginoH, Planes 

Cook Mlecttic Co. has developed a 
new deviex- that automatically de-ices 
aircraft turbojet engines and also can 


s. I. McCarthy 

S20 Wisl Avenue, Ream 212 
Nenvolb, Cennectlcul 
Phene: Volunteer 6-1534 


C. PALMER ROYIES 

56 Cenlerbury Drive 
Ooyten 9, Ohio 
Phene: Wolnut 4247 


JESSUP ENGINEERING CO. 

7227 W- 90th St. 
les Angeles 45, CoHfernio 
Phene: Orchard 2-1616 


M. E. DOUGLAS 
2242 Forest Perk Blvd. 
Fort Worth 10, Texas 
Phene: Wilson 0555 





E6P DIVISION OP DETROIT HARVESTER COMPANY 
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Write for Complete Inforn 


sene as a cciitial control for oxttmal 
svstems on airframes. 

■ 'lire new ss’stem has met all Air 
I'otce qualihcation test requirements 
tor jet engine air duct ice detection, 
the manufecturer reports. 

Cook says the device consists of an 
ice detector assembly and an inter- 
preter assembly, requires only a source 
of electrical power for automatic ice 
detection and control. 

In addition to aircraft de-icing, the 
maker says its new vvstcin can Isc modi- 
fied to safeguard radar antennas and 
other sensitive outdoor installiitions. 

Cook Electric Co,. 2700 Southport 
Sse., Chicago. 



WASHER is made up of steel rings. 


Washer Assures Accurate 
Airframe Boll Prcloading 

Douglas Aircraft Co. has designed 
.1 nw washer to give accurate prcload- 
ing of bolts during assembly of air- 
frames, eliminating the need for torque 
wrenches. 

■file preload indicating or PLI 
washer, now being used on DC-6 and 
DC-7 assembly lines, has proved it can 
be designed to assure an average ten- 
sion of approximately 80% of the de- 
sired bolt preload, the aircraft manufec- 

Ihe company claims this will in- 
crease the fatigue life of bolts and give 
tighter assemblies. 

Douglas says the torque wrench tech- 
niques produces inconsistent preloads, 
varying from 20 to 80% of the bolt 
yield strength. 

Tliis new device consists of two 
concentric steel rings. The thick inner 
ling takes the load when the nut is 
tightened, allowing the outer ring to 
move freely until tlie desired preload 
has been reached. Clioicc of washer 
dimensions and material determines the 

Workers on Dougbs production lines 
use a disposable handle to "wiggle" the 
washer’s outer ring during tightening 
operations. The handle can be shaped 

The company says its washers will 
be marketed as soon as licensing ar- 
rangements are completed. 

Douglas Aircraft Co., Santa Monica, 
Calif, 
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6ei ihis kiestbooUei! 

...a mw concefi of 

Vibration and Shock Control 


Special lypcs of Robinson all-metal 
(Mct-L-Flec) mountings described in this 
booklet incorporate advanced design 
features which have been developed 
after extensive research and laboratory 
work, collaboration with missile de- 
signers and service experience. 

Exclusive Robinson all-metal designs 
provide damping four times belter than 
conventional mounts employing rubber, 
organic or synthetic materials. This 
high damping results in uwiosl stability 
assuring greater reliability of the 
mounted equipment. 

Yours for the asking, the new book- 
let (No. 800) offers the answers to 
many exacting and unusual problems 
of mounting electronic equipment in 
supersonic aircraft and missiles. 


data and specific examples of various 
types of mounts and engineered mount- 
ing systems currently being applied and 
Used in important missile projects. Send 
for your FREE copy today. 

New Standards of 
Vibration Control 
Whether your problem involves pre- 
cision instruments, electronic equip- 
ment, aircraft, motor vehicles, home 
appliances or industrial machinery, we 
will tackle it with the same engineering 
know-how and skill that has marked 
Robinson as leaders in the field of 
airborne vibration and shock control. 
Write or wire, staling your problem. 
Dept. AW-7 




SPECIAL TOOL developed by Convaii ei|. 
giiicers fui easier bolt pulling. 


Bolt Puller Speeds 
F>102 Assembly 

Wing bolts ate pulled into place with 
iclativc case on Convair Division’s 
liiglispecd K-I02 delta iiiterceptoc, A 
sjjecial bolt pullet developed by Con- 
vair’s S.iii Uiego tool project section 
rlocs the job efficiently, cUminatiug the 
need for lianimcring. 

An cNtension of slightly lesser diam- 
eter than the wing bolt is inserted in 
the n ing root fitting to the point where 
the wing bolt enters the root hole. A 
shoulder block, waslicr and nut arc 
fitted to the protruding end of the ex- 
tension, which is threaded over the wing 
holt end. 

By merely tightening the nut, the 
v'lng bolt is drawn smoothly into place. 
Only change on the wing bolt is in 
thread diameter, to allow the extension 
to be fitted. 



Lighf Heaf Exchanger 

This all-aluniiimrn oil-ta-fuel heat exchanger 
aiiiioiinced hy United Aircraft Pcttducls, 

higii-effi’eieitcv heat e«haiigc. 11.! unit, 
labeled U-slSlBS. weighs 2.1 lb., and has 
this pecfoniiance: hrat rejection— 760 Btu. 
mill.; fuel flow— 1,000 Ib./liT.; oil flow- 
30 Ib./niiti.; maxiumm fuel pressure drop 
-25 psi. at 10.000 Ib./hi. How; maximum 
oil pressme drop-15 psi. at 30 Ib./niiii. 
•Lddtess; United Airciiift I’rodiict, Inc.. Box 
1035. Dayton 1. 
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"Operation Squirt” at East Coast Aviation 


CHECKING RADIO EQUIPMENT. Two A«rs Toch iludonU 
tallow Ihe ichool's goidlriB principio, "loom by doing." o« 
Iboy chook radio oqolpfflanl in noK of plono. 


■btird flighl" In Un 
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Located at Bedford (Boston) Airport in Massachusetts, this unusuol firm 

Aero Tech training school (or pilots and mechonies, and participates in 
missions ranging from pest control to air-sea rescue. No doubt about it — 

Thot's one reoson why, for the post eight years. East Coast Aviofion 
hos used Cities Service products exclusively. Soys president John T. Griffin: 
"We hove found Cities Service Aviation Gasolenes ond Koolmotor Aero 

There's a Cities Service product to suit your eviction needs, too. Contoct 



New York • Chicago • In Ihe South: Arkansas Fuel Oil Corp. 




AIR TRANSPORT 


Civil Aviation Law Outlook; 


CAA Act to Be Amended, Not Rewritten 


* McCarran hearings enter final phase, with agreement 
on need for nonsked and contract airline certification. 

* But CAB opposes granting of permanent certificates 
to segments of industry still in developmental stage. 


Main accomplishment of two 
months’ hearings on the 170-page 
McCarran Bill is that four senators 
tlioioughly have been briefed by ali 
sides on the nonscheduled airline issue 
and will watch closely developments at 
Civil Aeronautics Board. 

CAB action on this issue, whatever 
it may be, is sure to have repercussions 
on Capitol Hill next year. The non- 
bked question and the future role tf 
North American Airlines, in particular, 
dominated sessions of Senate Interstate 
and Foreign Commerce Committee on 
the McCarran measure. 

► Committee Record— Members of the 
committee who regularly attended ses- 
sions and showed a substantial interest 
in the future of contract and irregular 
carriers: Sens. John Bricker, chainnan; 
Andrew Sehoppel, Mike Monroney, 
and George Smatheis. 

The two Democrats, Monroney and 
Smathers, indicate they look with favor 
on the nonsked position. Sehoppel 
appears to lean toward the scheduled 
airline position. 

Committee chairman Bricker’s ques- 
tions were noncommittal. 

The hearings will finish this week in 
a final session with CAB Chairman 
Chan Gurney and CAB member Jo- 
seph Adams. 

The committee has accomplished 
what it set out to do; acquire a record 
concerning the need for changes or 
updating of civil aviation law. 

► No New Law— The hearings devel- 
oped these two areas of general agree- 

• There is no need for a wholesale 
rewrite of aviation law, as contemplated 
in the McCarran Bill. Whatever leg- 
islation is considered desirable should 
take the form of amendments to the 
1938 Civil Aeronautics Act. A new law 
would mean starting from scratch to 
build a body of legal and judicial 
opinions interpreting it. 

• Nonskeds and air contractors should 
operate under CAB certificates. Differ- 
ence between scheduled and nonsked 
factions is over the type of proceeding 
and criteria for obtaining certificates 


and the limitations to be laid down 
for operating authority. 

The question of “grandfather rights’’ 
appears to be mainly a matter of gov- 
ernment vs. industry- Local service air- 
lines, nonskeds, contract carriers and 
airfreight forwarders each made strong 
bids for permanent certificates, But 
CAB opposed the permanent certifi- 
cate for segments of the industry still 
in developmental stages. 

Highlights of testimony by closing 
witnesses: 

t Former Sen, Joseph O'Mahoney, 
representing North American Airlines, 
proposed a joint congressional "watch- 
dog” committee "to check future 
abuses by the CAB of the 1938 CAA 
Act.” 

He suggested the term "inegular car- 
rier” was developed by the Board" 
probably because of the belief that the 
word 'irregular’ was ideally calculated 
to spread abroad the superstition of 
ineSciency, rude arrogance and a de- 
liberate intention to avoid the law. 

“Give a dog a bad name is the theors' 
under which they have been kicking 
IIS around,” he said. 

O’Mahoney argued that Congress 
never intended a classification of air- 
lines as “irregular." 

"There is clearly no tight in tlie 
Board to deny a certificate to any car- 
rier engaged in air transportation if it 
is fit, willing and able and a public 
convenience and necessity exists," he 
testified. "Its only power is to deter- 
mine what the terms and conditions of 
a certificate shall be.” 

Declaring that the recommendations 
of Air Coordinating Committee's re- 
cent report “have not yet attained the 
dignity of recommendations by the 
President,” O'Mahoney criticized Com- 
merce Undersecretary for Transporta- 
tion Robert Murray's "advocacy of a 
policy of merger and consolidations by 
which a new air map of the U.S. is to 
be drawn and the industry so con- 
solidated and controlled that the door 
would be permanently shut to all in- 
vestors who might desire to enter.” 

• Alexander Hardy, assistant vice presi- 


dent of National Airlines, sharply chal- 
lenged O’Mahoney. 

"It distresses me,” he told senators, 
"when I consider ... a former cham- 
pion of fair play contending that the 
North American combine should be 
rewarded for its wholesale violation of 
the law by being singled out as the 
onlv carrier in the U. S. to receive the 
authority to operate all of the major 
routes in the nation without show ing .i 
need for such service in a CAB pro- 
ceeding. ... He contends that this 
defiance of the law should be rewarded 
by Congress. - . . 

"North American openly admits and 
brags that they are violating the law,” 
Hardy said. 

• H. B. Johnston, president of -\ir- 
toach Transport Assn., urged that "the 
independent lines be put on a perma- 
nent footing under some type of atr 
carrier certificate, rather than exemp- 
tions merely. This has long been 
needed so these lines can project their 
plans, their sales programs and their 
financing on a long-term rather than a 
hand-to-mouth basis." 

However, he also urged continuation 
of CAB’S exemption authori^, “under 
which the independent airlines were 
allowed to start. It has the merit of 
having worked." On this point John- 
ston differed with O'Mahoney, who 
claimed the exemption authority was 
intended by Congress to be applied 
only to fixed-base operators. 

Johnston emphasized the need for 
great flexibility in the operating author- 
ity of nonskeds and contract carriers 
that should be ready to take care of 
whatever immediate demand develops. 

To illustrate his contention that air- 
coach service still is "grossly inade- 
quate" to serve the demands of lower- 
income tras'ellers, Johnston presented 
this picture: 

Railroads and intercity bus lines op- 
erate five times as many passenger-miles 
in coach service as in first-class. 

But in air transportation, he said, 
mote than twice as many passenger- 
miles are devoted to deluxe service com- 
pared to coach by both scheduled and 
nonsked lines. 

His figures for 1953, in passenger 
miles: 

Delnxe Coach 

Rails & buses 8 billion 39 billion 

Airlines Ilbillioo Sbillion 

• Orvis Nelson, president of Trans- 
ocean Air Lines, emphasized that non- 
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skeds are in a more favorable position 
tlian scheduled lines— because of the 
fovemment insistence on caution that 
goes with government backing— to pro- 
mote aviation by experimenting with 
new economic practices and to test pub- 
lic demand and acceptance. 

"The very fact that the cnfraiichised 
carrier must observe the strictest possi- 
ble economics and the greatest possible 
efficiency in adapting available capacitv 
to available traffic,” he said, “demon- 
strates in itself that such a carrier is not 
capable of response to sudden demand 
or to marked deviations in weekly or 
seasonal traffic flow over its route." 

• William A. Patterson, president of 
United Air Lines, vigorou.slv opposed 
giving CAB the authority to regulate 
the issuance of airline securities, TTie 
Board wants this authority. 

“Inherent in the approach of those 
who urge this control,” he stated, “is 
the assumption that airline manage- 
ment either stands to gain through the 
creation of an iinsoimd financial stme- 
ture or is incompetent to manage the 
finances of tlic airline.” 

If management is to be held account- 
able, he added, “it should not be 
forced to surrender its posver of deci- 
sion to a government bureau." 

PAA Shows Training 
Film for Pilot Checks 

Pan American World Airways has 
developed a training film for qualifying 
pilots on visual airport checkouts and 
estimates the new method would save 
the air transport industry "millions of 
dollars" if approved by Civil Aero- 
nautics Board. 

Capt. Kimball f. Scribner, chief pilot 
for PAA’s Atlantic Division and di- 
rector of the four-year project, says the 
« ide-seope film would give pilots a more 
complete picture of airports than the 
present qualification flights required 
bv Civil Air Regulations. 

Ho forecasts the new training med- 
ium also would aid noise abatement 
programs. 

► Favorable Reaction— CAB and Civil 
Aeronautics Administration were “fa- 
vorably impressed” when Pan Ameri- 
can snowed its one-hour film of New 
York’s LaGuatdia Airport this month 
in Washington, D. C„ Capt. Scribner 

He says Air Line Pilots Assn, was 
"enthusiastic” in its reaction to the 
new training method. 

If approved by the Board, wide-scope 
movies would replace actual letdowns 
and takeoffs a pilot must make every 
12 months under visual flight rules or 
with a check pilot at each regular, pro- 
visional or refueling airport on his trip. 

“The fallacy of this (flight! system,” 
the PAA chief pilot says, “is that the 


weather usually prevents good visual 
familiarization with the airport.” 

► Industry Library— Scribner believes a 
library of films covering each U.S. air- 
port used by airlines could be made 
ai-ailable to carriers for purchase or on 
a rental basis. 

“Sucli a library would save the in- 
dustry millions,” he predicts. 

Pan American officials point out the 
films would free equipment and check 
pilots from approximately 200 qualifica- 
tion flights annually at every held, de- 
creasing training expenses and cutting 

Tliey also say pilots could give their 
undivided attention to the film and 
narration on characteristics of the air- 
port, surrounding terrain, check points 
and prefened traffic patterns in the 
noise abatement programs. 

Gurney Proposes New 
Airline Safety Teams 

Civil Aeronautics Board Chairman 
Chan Cumey says the ait transport in- 
dustry could better its safety record by 
setting up a group of experienced avia- 
tion safety counselors to make constant 
checks on individual airline practices. 

“The group would be made up of a 
small number of experienced pilots, air- 
craft engineers, maintenance experts 
and operations people-all with a keen 
imagination and a fine nose for accident 
potentialities, he told the Airline Opera- 
tion Conference at Williamsburg, Va. 

"Tliey would operate as a team or as 
several teams.” 

► 'Safety Audit’— Function of the 
group, the CAB chairman says, svould 
be to ride the airlines, observe opera- 
tions procedures, study pilot training 
programs and maintenance practices. 
As Gurney sees it, the group's objective 
would be to make at least one annua! 
“safety audit” of each participating air- 
line and issue a confidential report to 
the carrier, 

“Membership of the group would be 
culled from different air carriers, each 
with a different safety background," 
says Gurney, "with the result that each 
individual would have a different ap- 
proach and their composite talents 
would be brought to bear on all safety 
matters. 

“This experience would be rapidly 
expanded as they made the tour around 
the airline network of the country. 
TTieit only function could be accident 
avoidance.” 

Gumev adds that the industry group 
would not need to "duplicate the splen- 
did work” done bv Flight Safety 
Foundation, Cornell University or the 
National Advisory Committee tor Aero- 
nautics. Investigation of accidents would 
be only a minor part of their activities, 
he explains. 


► Advantages— "I firmly believe that a 
group of men with imagination and 
extensive aviation backgrounds, who are 
trained to think in terms of accident 
avoidance, could be a great boon to the 
industry in improving overall safety,” 

“The Board's experience in its acci- 
dent investigation work bears this out. 

1 believe. It is extraordinary the num- 
ber of times that a slip in training pro- 
cedures, a slight defect in airworthiness 
design or improper operation techniques 
are involved in accidents to airline ait- 
craft.” 

An industry-sponsored program would 
be more successful, he says, because: 

• Industry could afford to pay safety 
counselors a salary more commensurate 
with their worth, insuring recruitment 
of the best possible talent. 

• Airlines would tend to deal with such 
a group as part of the family rather than 
as a governmental agent. 

• Safety must come from within. It 
must be a program sponsored by indus- 
try and thoroughly supported by in- 
dustry to make it work. 

Pioneer Puts 2-0-2 
Back on Texas Route 

Pioneer Air Lines has re-inaugurated 
Martin 2-0-2 Pacemaster service over a 
442-mi. segment from Houston, Tex., 
to Midland-Odessa via Austin and San 
Angelo twice daily. 

Passenger traffic on this segment has 
increased to the point where it is im- 
possible to handle it with 21-passenger 
DC-3s, the airline says. 

PAL leased the 2-0-2 from Pioneer 
Aeronautical Services, a separate com- 
pany set up by the airline last year to 
take the Martin transports after Civil 
Aeronautics Board disallowed PAL's pe- 
tition for a higher mail rate lease on 
2-0-2s (Aviation Week Oct. 5, p. 80). 

Pioneer Air Lines' new schedules 
represent a 6% increase in plane-miles 
and a 19% climb in available seat-miles. 
Of PAL’s 10,804-mi. daily schedule, 
the Pacemaster will handle 16%. 

Two of the flights between Dallas- 
Ft. Worth and Midland-Odessa will re- 
sult in improved sendee because of a 
recent CAB ruling allowing PAL to 
make only three stops on this segment 
on all flights exceeding the minimum 
service pattern, says Harding L. Law- 
rence. vice pre,sident-traffic and sales. 

S&WA Connie School 

Seaboard & Western Airlines has 
established flight and ground training 
school for its crews assigned to Lock- 
heed Super Constellation airfreighters 
at New York’s Idlewild International 
Airport. Delivery of the first Super 
Connies is expected in July. 


AVIATION 


28, I9S4 


39 Scheduled Lines 
Win Safety Awards 

riiirty-nine scheduled U.S. airlines 
have received safety awards from the 
National Safety Council for operating 
without a passenger or crew fatality 
during 1953. 

Earl D. Johnson, president of Air 
Transport Assn., calls this “a real testi- 
mony to the men who have designed 
and built and the men who operate and 

► Fatality Record— Johnson points out 
that in the 12-month period from June 
1933 to May of this year, tlie scheduled 
airlines have flown more than 32,5 mil- 
lion passengers more than 18.7 billion 
passenger-miles with a fatality rate of 
.18 per hundred million passenger- 

Passengcr fatality rate in 1953 was 
.56 deaths pet 100 million passenger- 
miles for domestic operations. The 'best 
previous rate was .55 in 1952. Four 
ratal accidents in domestic operations 
in 1953 cost the lives of 101 persons— 
86 passengers and 15 crew members. 

International opetaKoiis of U.S.-flag 
carriers resulted in one other accident 
and two additional passenger deaths. 

► Award Winners— Airlines receiving 
NSC's award for 1953 and their years 
of safe operation: 

• Tianklines. Braniff Airways. 14; 
Capital Airlines, 4; Caribbean-Atlantic 
Airlines. 11*; Colonial Airlines, 23; Con- 
tinental Air Lines. 18; Mackey Ait 
Transport, I‘; Northeart Airlines, 20; 
Northwest Orient Airlines, 2; Pan 
American World Airways. 1: Pan 
American-Giace Airwavs. 10: Trans 
World Airlines, 3; United Air Lines, 2; 
Uraba, Medellin 5r Central Airways, 
13*. 

• Territorial lines. Alaska Airlines, 2; 
Alaska Coastal Airlines. 4; Bvers Air- 
wavs, 3‘: Cordova Airlines, 2; Ellis Air 
Lilies, 7*: Hawaiian Airlines, 24*; 
Northern Consolidated Airlines, 6*; 


Here is the first of three 63-passenger Lock- 
heed Super Constellations delivered to 
Iberia, Airlines of Spain, and dedicated Jruie 
23 dtuing ceremonies at New York’s Inter- 
national Airport. Iberia has applied to Civil 
Arrouaub'es Board for aiithoriration for 


Pacific Nortlioiii .Airlines, 7*; Reeve 
Aleutian Airways, 5*; Trans-Pacific Air- 
lines, 4*; Wien Alaska Airlines, 1. 

• Local service lines. Allegheny Air- 
lines, 4“; Bonanza Air Lines, 4*; Cen- 
tra! Airlines. 4*; Frontier Airlines, 7’; 
Lake Centra] .Airlines, 4*; Mohawk Air- 
lines. 3; North Central Airlines, 5*; 
Ozatk Air Lines. 3*; Piedmont Airlines, 
5*; Pioneer Air Lines. 8*; Southern 
Airways, 4*; Southwest Airways, 2; 
Trans-Texas Airways, 6*; West Coast 
-Airlines, 7*. 

• Cruise fines (scheduled). Resort Air- 



Govcrnmenl, Airlines 
Split on Offset Issue 

Government and industry are split 
on tlic question of whether domestic 
airline profits should offset subsidy re- 
quirements for international operations. 

'The Post Office Department strongly 
opposed legislation introduced by Sen. 
Pat McCarran. that would authorize 
Civil Aeronautics Board to consider air- 
mail rates and subsidy payments sep- 
arately for the different divisions of air 

► S15.7-MiUion Saving— .A Supreme 
Court decision lield that, under the 
1938 CAA Act, the Board had to deter- 
mine mall rates ;md subsidy by the 
“cntirch" of an airline’s svstem (Avia- 
tion AVeek Feb, 8. p. 13). 

'The Post Office estimated that mote 
than S15-7 million in mail and subsidy 
payments could be saved by application 
of flic offset principle established by 
the court decision to three carriers; 
Delta-Cd.'S .Air Lines, S2.1 million; 
Pan American World .Airways’ Atlantic 
Division, SI. 8 million: Trans AVorld 
Airlines, $11.3 million. 

CAB supported tiie measure. Cliair- 
man Chan Gurney contended that 
domestic-foreign canier.s should be 


Madrid-New York service and hopes to start 
this operation .Aiig. 4. The filst Iberian 
Siipei Connie is named the Santa Maria; 
the others will be called the Nina and Finta 
after Columbus, famed tiny fleet. All will 
be powered bv Wright Turbo Compounds. 


treated similat In their all-domestic 
competitors on their domestic opera- 
tions and similar to their all-foreign 
competitors on their foreign opera- 

► Presidential Policy— 'The official Ad- 
ministration position has not been dis- 
closed- Neither the Post Office nor the 
CAB position was approved by the Bu- 
reau of the Budget as being “in accord 
with the program of the President." 

Four (lomcstic-foreign airlines plan 
to testify before Senate Interstate and 
l-’orcign Commerce Committee uqing 
enactment of the measure invalidating 
the Supreme Court decision, Tliev are: 
Btaiiiff Airways. TWA. Northwest 
Orient Airlines, and Delta-C&S. 

Pan American. Panagia and Seaboard 
& Western Airlines are scheduled to 
testify in opposition, 

Boeing Insures 707 
For $6.5 Million 

Boeing Airplane Co. has taken out 
$6.5 million in all-risks hull insurance 
to cover its new four-jet Stratotanker- 
Stratoliner prototype transport during 
ground and flight tests, expected to take 
two and a Iialf years. 

Tlie insured value is said to be an 
all-time high for aviation underwriters, 
tripling the previous record for a single 

TTie insured aircraft is designated 
Boeing Model 367-80, which the manu- 
facturer commonly refers to by the-less- 
complicated, easier-to-remember desig- 
nation, 707. 

E. R- Bowden of Bowden, Gazzam 5r 
Arnold, Seattle, Wash., represented 
Boeing in placing the insurance. United 
States -Aircraft Insurance Group covers 
50% of the value, with re-insurance 
support from eight other casualty com- 
pany members. 

'riie remaining 50% was covered by 
the Insurance Co. of North America, 
Aero Associates and the London mar- 
ket- 

ATA Board Approves 
$650,000 Budget 

Air Transport Assn.'s board of direc- 
tors has approved a $650,000 budget 
for the organization’s operations from 
July through December of this year. 
Budget figure for the first six months 
of 1954 was $595,000. 

J. H. Carmichael, president of Capi- 
ta! Airlines, was elected to the board, 
repbeing Harold Harris, former North- 
west Orient .Airlines president, who re- 
signed. 

E. J. Kelly, executive secretary of the 
Airline Finance and Accounting Con- 
ference of ATA, was elected vice presi- 
dent of the organization. 



Spanish Super Connie for Madrid-N. Y. Service 
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OEsso 


ESSO furnishes more than the highest known quality 
of aviation fuels and lubricants to airlines and other 
aircraft operators. A variety of related and superior 
ESSO services also helped to pioneer the air routes 
of the world. 

Since the early days of the aviation industry, 

ESSO marketers have maintained a staff of skilled 
representatives at the service of aircraft operators 
and owners in need of professional aid and experience 
in the coordination of flight with ground service 
requirements. 

Whether helping to set up refueling supply points for 
an international airline route or aiding the small 
operator with advice on local currency exchange 
problems, the Airlihe Representative is an important 
link between users and marketers of ESSO fuels 
and lubricants. Through him, ESSO Aviation 
Products, skills and service are made available to the 
industry — whenever and wherever they are needed. 


from Esse... 

airline representative 


AVIATION PRODUCTS 


Airline Strikes 

• ALPA tlireateu»< walkout 
over 8-]ir. flight waiver. 

• Action could paralyze 
American, UAL, TWA. 

Three of the nation's Big Four air- 
lines faced the possibility of a pilot 
strike last week m the wake of Civil 
Aeronautics Board's decision to lift tem- 
porarily the 8-hr. domestic Sight time 
limit to 10 hr. (Aviation Week June 
il,p. 16). 

Strike ballots went out first to pilots 
of American Airlines ftom Air Line 
Pilots Assn. And. by the end of the 
week, were scheduled to be sent to 
United and Trans World Airlines 
pilots. 

An affirmative vote by pilots of all 
three lines presumably could halt flight 
operations of the three carriers. 

► AA Warning— O. M. Mosier, senior 
vice president of American, telegraphed 
J. I- O’Connell, chairman of AA’s mas- 
ter executive council of ALPA; "Wc 
take c-xception to your advising pilots 
of so-called violations of regulations 
in respect to flights lawfully permitted 
by CAB decision that carefuliy consid- 
ered safety and all other factors In- 
volved. 

"Any pilot acting on your advice," 
Mosier warned, "will be considered as 
violating his obligations as an emplovee 
of American." 

United indicated similar views. 

If pilots of all three airlines voted 
to strike, ALPA said, the machinerv of 
a walkout could be throw'n into action 
within 24 hr. 

► ALPA Petition-Meantime. CAB had 
not come to any decision last week on 
-ALPA’s petition for reconsideration of 
the waiver nilinf. 

‘"The Board has permitted insuffi- 
cient time to acquaint itself with the 
technical aspects of the problem and 
is unjustified in permitting the waiver 
upon the record in these proceedings," 
the pilots’ union said in its petition. 

"No emergency exists that could 
possibly justiw this hasty and ill-con- 
ceived action by the Board.” 

ALPA charged that CAB bv its ac- 
tion “condoned American Airlines’ dis- 
regard of tlie law,” which the union 
maintains has been the case since 
AA first scheduled its DC-7 in nonstop 
transcontinental service. 

The Board's decision. .ALPA said, 
raises the fallowing questions: 

• Is it cab’s intent that a pilot may 
fly an unlimited number of hours con- 
tinuously providing only that he mav 
not be scheduled to flv more than l6 
hr.? 


• What IS the responsibility of the pilot 
after 10 continuous hour's of fl\ing- 
in the event of an accident? 

• It the exigencies of a particular flight 
require a landing enroute, is the pilot 
governed bv the 8-hr. or the 10-ht. 

• If a pilot, after two hours entoute, 
cxpcricnecs a mechanical difficulty 
necessitating a return to point of de- 
parture ancf is delayed there for four 
hours, may he still dcpait on his 
scheduled 10-lir. flight as under the 
present 8-hr. rule? 

• If tlic pressurization equipment is 
inoperative for a particular flight, may 
the pilot nevertheless depart on a 10-hr. 
flight? 

• Is there any limit to the number of 
hours a pilot may be required to remain 
continuously on duty or fly as long as 
he is scheduled for less th.in 10 hr.? 

• Is there any limit to the number of 
landings a pilot may make enroute as 
long as the flight is normalh' scheduled 

Meantime, ALPA svas preparing a bill 
to be introduced in Congress limiting 
fliglit times for domestic pilots to 8 hr. 
► Extended Schedules— Success of the 
request for a waiver of the regulations 

E rompted American to extend its 7 
r. min. New York-Los Angeles 
schedule to 8 lit. 35 min. .American 
also put into service a third nonstop 
DC-f flight behveen New York and Los 
Angeles. Beginning July 1, .AA will pro- 
vide nonstop DC-7 .service behveen 
Washington, D. C.. and Los Angeles. 

TWA, flying two Super Constellation 
flights nonstop coast-to-coast. was ex- 
pecting to draw off some of the busi- 
ness lost to American’s DC-7 service 
before the waiver went into effect. 

Durii^ the first few days of opera- 
tion, 'TwA said it was making the 
east-west flight in times varying from 
8 hr, 16 min. to 8 hr. 51 mih. 

United has one DC-7 nonstop round- 
trip flight scheduled and has no imme- 
diate plans for extending it. UAL also 
is operating one DC-7 nonstop flight 
from San Francisco to New York. 

‘Champagne’ Flights 

Los Angeles— Western Ait Lines’ 
champagne-and-orchids service on its 
DC-6B Californian flights has gained 
such popularity that WAL has doubled 
the trips from Los Angeles to San 
Francisco, Portland and Seattlc-Tacoma. 

The luxury flights were inaugurated 
approximately a month ago (Aviation 
Week June t, p. 114) to compete with 
Stratocruiser service offered by United 
Ait Lines on the same route. 

In addition to the flight leaving Los 
Angeles International Airport nightly, 
the airline now has a mid-dav trip on 
which patrons enjov the same ultra- 
plush service. 
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CUSTOM 

BUILT 

TRANSFORMERS 


Here is an example of the type of 
equipment we can build to speciflco- 
tions for reseorch, laboratory or 
experimental work. This Acme Electric 

mory thot can be varied from t2 
volts thru 1 1 5 volts, with o frequency 
range from 7 cycles thru 60 cycles. 
Nomlnol output voltage, 33,000 volts. 
This unit was built for use in connec- 
tion with high voltage eleclrostotic 
seporotlon and collection of various 
types of atmospheric particles. 
Designing a Dry Type transformer in 



this voltage class that provides sofe 
and efficient performonce, is another 
notable example of Acme Electric 
transformer engineering. 


ACME ELECTRIC CORPORATION 

MAIN PLANT: 857 WATER STREET • CUBA, N. Y. 




CAB ORDERS 


(June 


4-10) 


KXI'ENDED; 

United .\ir I 
property betwe 
.\irport and LocUieed 
bank. Calif., for three yeai 


A^eU 


GRANTED: 

Western Ait Lines an exemption to By 
property between Los An|«les International 
.\irport and Lockheed .\ir Terminal. 

Public utilities commissioner for state of 
Oregon leave to intervene in States-AlasVa 

Fiying Tiger Line an exemption to fly 
three flights of passengers for the Intergov- 
ernmental Committee for European Migra- 
tion from Brussels, Belgium, to New York 
on or about June 8, June 22 and July 6: 
tlirec flights from Munich, Germany, to 
New ^'ork on or about June 15. June 29, 
and Jiilv 20; one flight from Stockholm. 
Sweden.' to New York on or about July 13 
and one flight from either Brussels or 
Munich to New York on or about July 27. 


APPRONED: 

Agreements between Pan .American 
World Airways and various otJier air carriers 
relating to a sleeper surcharge as adopted by 
Intematioiial Air Transport Awn. 

Five-year lease of one Super Constellation 
bv Seagull Air Tran.spott Corp. to Seaboard 
& Western Airlines. 



101 Viscounts 

Orders for the A'ickcis-Armshro 
boptop A’iscount transport li 
idled 101. the company reports 
Butler Air Transport, Ltd., of A 
lid, ordered two Viscounts with 
tioir for an additional font jwst I 


Trans Cnrrada .Ait Lines... 
British West Indian .Airways 
Ilimting-CIan Air Transport 


loption ott 37) 
(option on 41 
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AUTI-IORIZED; 

Forest Fiotection, Ltd., to operate a 
Cessna 170 Canadian registered aircraft in 
spraying operations on a Maine spruce 
budwxrrai project being administered by the 
state of Maine. 


; Ariburn-Geaeva, N. Y„ on flights in 
»s of one daily roundtrip; omitting seiv- 
to Rochester. N. Y.. on flights between 
snm-Ceneva and Buffalo; and omitting 
ice to Syracuse, N. Y„ on flights between 

it service to two of the three points— 
tea, Bingliamton-Endicott-)ohnson City 
~ ' 1 flights it presently 




m-Geor 


DISMISSED; 

Pen American World Ainvays application 
for renewal of a temporary exemption 
anthorieing an aircoach coniiguratiOD over 
the Pacific Northwest-Hawaii segment of 
through flights operating south or west of 
Hawaii. 

as Padfic Southwest Airlines, application for 

sity authorising scheduled transportation of 
passengers property and mail. 


SHORTLINES 


► .Air France lias added Bangkok. Thai- 
land, as a Paris-Tokyo stopover. 

► KLM Royal Dutch Airlines has Jjcgun 
trans-Atlantic DC-6B service from 
Amsterdam to Lima. Pent, Curacao and 
Panama City, . . . KLM has named its 
13th Convair 340 the /an Van Eyck 
after the 15th Century Flemish painter. 
. . . The carrier has a corps of stewards 
who specialize in the handling of ani- 
mals on flight. 

► North Central Airlines has shattered 
its single-day traffic record, carrying a 
total of 1,054 passengers on the system. 
This is 100 more passengers than had 
been flo'vn on any previous single day. 


l)FJ>IIED: 

North Ametiom Airlines' motion that its 
.ippHcation for a certificate of public con- 
venience and necessity authorizing service 
from New York. Philadelphia, Cleveland 
and Detroit, to Kansas City, Denver. Los 
.Angeles and San Francisco be consolidated 
into the Denver service case and an alterna- 
tive motion askii^ that the ax be te- 
as St. Louis and Chic^ to Kansas City. 
Denver, Salt Lake Citv, San Francisco and 
Los Angeles. 

United Sbtes Overseas Airlines' petition 
for rehearing and reconsideration of its 
original application requesting a cetHfleste 

duet supplemental or limited scheduled air 
Iransportatlon of cargo and a limited num- 
ber of passengers on a space available basis 
between New York and certain points in 
Northern Europe and along the Mediter- 
ranean and consolidation or contemporane- 
ous consideration of the severed portion with 
the tians-Atlontic ca^o case. 

ORDERED; 

An investigation to determine whether 
the Board should order temporary suspen- 

Galveston, Tex., for as long as the city is 
served by Trans-Texas Airways. 

Parks Air Lines to show cause why the 
Board should not Ex mail rates for its opera- 
tions between Sept. 15 and Sept. 25, 1950; 
and why so much of its petition, filed July 
17, 1950, as relates to the fixing of a final 
mail rate for the period June 23, 1950 
through Sept. 14, 1950, should not be dis- 
missed with prejudice. 


► Pan American AVorld Airways is re- 
tiring Capt. Norvel O. Carmichael after 
37 years of flying, 22 of which he spent 
vvitfi PAA. He has flown mote than 
6-miIlion mi. and logged 30.000 flying 
hours. 

► Scandinavian Airlines System has 
added a third weekiv flight to Japan and 
the Far East. S.AS also has added three 
new cities on the Far East run— Dussel- 
dorf, Abadan and Hong Kong. 

► Swissair has inaugurated once-a-week 
service between Zurich and Sao Paulo, 
Brazil, its first route to South America. 

ts will stop at Geneva, Lisbon, 
r. Recife and Rio tie Janeiro. 

► Transocean Air Lines has leased two 
DC-4s from Trans-Canada Air Lines, 
bringing to 13 tlie number of DC-4s 
TAL will have in operation this sum- 
mer. Ttansocean also has won an Army 
contract to transport approximately 
3,000 military dependents from the 
Far East to California, 

► United .Air Lines has opened a school 
in Tokvo to train Japanese travel agents 
in tariff interpretation and airline ticket- 
ing procedures. ... Is offering 23% 
greater seating capacity this spring than 
in 1953 by offering a total of 13,725,- 
000 seat-miles daily and doubling its air- 
coach capacity of a year ago. 
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ELECTRONIC SPECIALISTS 

CUSTOM INSTALLATIONS OF 

ARC . . BENDIX . . COLUNS 
NARCO . . ECLIPSE . . SPERRY 

READING AVIATION SERVICE, INC. 
MUNICIPAL AIKPOIT IIABINS, PA. 
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STRESS ANALYSTS 

with actual aircraft stress experience 

Also AIRCRAFT ENGINEERS AND DESIGNERS 



ENGINEERS 

Attractive Positions 

with 

TEMCO 

IN DALLAS, TEXAS 

For Details See 

JUNE 21 AVIATION WEEK 
or Write 
E. J. HORTON 
Engineering Personnel 


ENGINEERS 

Mechanical or Aeronautical 


opportunities for eipetrei 
men tor comitieroial product derelopr 
in the field of hish speed turbo mot 
ory. If your bockpround includes exi 


needs. Salary plus other benefits. Eici 
lent laboratory eovipment ond vorkii 
coitditions. Personol interviev orronp' 


SUPERVISOR 
OF AIRFRAME 
COST ESTIMATING 

Reliable, established mid- 
west firm engaged in the 
manufacture of airframe as- 
semblies needs a man with 
a heavy background in air- 
craft cost estimating. 

Experience must be suffi- 
cient to prepare bids and 
supervise a cost estimating 
department. State experi- 

age in first letter. 


DESIGN DRAFTSMEN 


IF 

there is anything 
you want , . . 

that other leadeia 
of this paper 
can supply 


somefAIng 
you don't want 

that other readers 

advertise it here — 
in the 

SEARCHLIGHT 

SECTION 
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SEARCHLIGHT SECTION 


For Engineers . . . 

... at Goodyear Aircraft Corporation 


BUILD YOUR CAREER ond help build fomorrow'a world with 
the pior>eer and leader in lighler-lhon-oir craft. There's a clear, 
bright future at Goodyear AIrcroff for engineers with tolent, 
aptitude and ambition. 

FORCEFUL, CREATIVE THINKING is the key to Goodyear's pro- 
gressive research and development programs in missiles, elec- 
trical and electronic systems, servomechanisms, new special 
devices ond fiber resin laminates. Design and development engi- 
neering opportunities are many and varied . . . ore now avoil- 
obte to copable ond imaginative men and women in the field 
of oirships, oircroft and aircraft components. 


POSITIONS ARE OPEN in several fields with solaries bosed on 
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SEARCHLIGHT SECTION 


iOEBNC 

ENCINIillRIINie 

OPPORTUNITOiS 

In the B-47 and B-52 
PROGRAMS 

For Engineers with 3 Years 
or More of Analytical Design 
Experience in 

• Hydraulics 

• Air Conditioning 

• Heat Transfer 

• Thermal Anti-Icing 
Equally Attractire Openings 
for Engineers with Experi- 
ence in 

• Structural Dynamics 

• Stress Analysis 

• Aircraft Loads 

• Flutter Analysis 


ElVGmEEHS 

(Career Opportunity) 





UmV. OF SOOTHFRI OAIII. 
EIGIIIFFRIIIG GEOTEO 


ES AIRWAYS, INC. 


SENIOR ANALYST 
SENIOR TEST ENGINEERS 
JUNIOR TEST ENGINEERS 


SKILLED 

PHOTS 

AVAILABLE 


ENGINEERS 

new aircraft projects 

RYAN 





SELLING OPPOSTl/Niry OFFERED 

-JET Sr\prAl^rholPr K'l^ lortM^opeo 

POSiriONS WAHTID 

ilislil 




OPPORTUNITIES 
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AMERICAN AIRLINES 

OFFERS 

ENGINEERING 

OPPORTUNITIES 


CESSNA AIRCRAFT COMPANY 

HELICOPTER DIVISION 
ENGINEERIHG TEST PILOT 

who meets the following 

• Engineering Degree 
o Flight Test Experience 
a minimum of 1000 hours 
helicopter flying time 
preferred 
Send Resume To 
Employment Monoger 

CESSNA AIRCRAFT COMPANV 

Wichita, Kansas 


ELECTRICAL AND INSTRUMENT INSTALLATIONS. 

Anolysis. 


eZ. 

FOR SALE 

^ ^ ACCOMMODATION^Inteno^^ Seats, Calenng Equipment^ 

Dougla$-DC-3, DC-4, DC-6 
Convoir— 240 
Lockheed — Constellation 
Beech— D-18S, C-18S 
L^estors — Executive Interior or 
For Conversion 



Retirement Plan, Free employee and family air travel on AA, ond 
Annual Vacation. 

910 South Boston 









CURTIS C-46A 

1,000 bis TT airiiame— 5 hrs 
since new both engines. Un- 



t'MTL. 



FOR SALE 

I CAA. APPROVEB OVERHAULS 


CIY PIHf( URA CAMMAKIDFR 

1 n-, n 


PRICE, $44,000 

1 AU WORK AND ENGINE SALES LARRT UU« « 


CALL DETROIT. MICH. - TTIER 6-tOOO 






sJ:”™ 








ENGINE WORKS 


LIASi AN AIRCRAFT? 


CERTAINLY! 

JUST AS EASILY AS YOU 
WOULD RENT A CAR ... . 

W« hove 0 fleet of Douglos DC-3 olrcroft ovoiloble for loose by the 
day, week, month, or longer. Most ships ore 21-possenger, Some ore 
15-possenger. All ore fully equipped for immediate use. Usually 
available on short notice. 


OUR LEASE PLAN IS VERY FLEXIBLE 




LEEWARD AERONAUTICAL 
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60.000 Feet in a DC-3 

TTio battle of TACAN vs. VOR/D^fE has resulted in an .Air Cootdinat- 
ing Connnittec opinion tliat wliatcser tlic svsteni of navigation the United 
States is to use, it must, among otliet things, be accutate to about one degree 
on all ?60 radials to an altihide of 60.000 ft. This is quite an order. 

Feu- people other than pilots and traffic controllers fully appreciate the 
significance of accurate radio courses. Except for noiinal alertness .ig.-iinst 
hayrtirc operation, existing aids can be used with fair assurance that they are 
accurate. Were this not so air transportation could not h.ivc reached its 
present state. 

Accuracy of navigational aids at low altitudes is not particularly surprising 
since they are checCed the minute anytliing appears amiss. But what about 
higii-altitude acctir.icy? Until recently, of course, tliere was such a sc.ircity 
of traffic at the liighcr levels that it really didn’t matter whether an “on 
course" even existed. But this day is gone. 

► Fine Agency— .As Hie ACC lias recognized, we mm- itccil precision up high. 
How we arc going to get this is another matter. 

Having many times criticized various gosernment agencies for ineptness, 
it is a happv occasion to point to a really fine one. CAA's Airways Flight 
Inspection, only group charged with determining the in-flight accuracy of 
radio aids, is a tcn>-notcIi organization. One probable reason for this is that 
the outfit is headed by honest-to-gondness pilots. Tlic cliief. Art Icnks, is 
one of the true aviation wizards of the world; and liis deputy. Ed Rogers, 
and Al Morrissey, cliicf of terminal aids, are tops in their fields. 

It certainly is true that ground monitoring devices, propagation theories 
and electronic engineering calculations do a fine job of keeping radio courses 
close to tolerances. But the only solid-gold proof tliat these couises corre- 
spond to their chatted position comes from a flight check. 

► Neat Trick— Until a few years ago, flight checking was no particular 
problem. Jenks, or one of his associates, simply climbed into a DC-3 
loaded with recording devices and checked the accuracy. While the relia- 
bilitv of C.AA's fleet of DC-3s and Beeclicrafts is not in question. I do 
think it is going to be a ratlier neat trick to comply with ACC’s 60,000-ft. 
directive in this equipment— even for wizards. 

Actually this altitude restriction of AFI means that eve^ airolane flying 
higher than 10,000 ft. is sailing in absolutely uncharted skies. Just because 
a radio is OK up to that height is no guarantee that it is the same at 
20,000 or 40.006. Except for scattered tuns by military aircraft having 
the proper recording instruments, there is no data on the condition of 
things in the realm of ACC's thinking. 

► Tools for Job-lt is difficult to fathom this lack of modem airplanes in 
CA.A. Besides not being able to do tlic job in the first place, any airline 
in the world will tell you th.it it is uneconomical to operate obsolete aircraft. 
Probablv half of C.AA's fleet of 30-odd planes could be eliminated by acqui- 
sition of a few modem ones. For safety and efficiency, it is imperative tfiat 
our navaids be checked at altitudes at whicli they ate being used. 

The installation flight check of a VOR requires some 18 hours in a 
DC-3 and periodic checks of 3 to 4 hours, and we still don’t know its con- 
dition above 10.000 ft. With some 150,000 miles of LF and VHF air- 
ways to cover, it doesn’t take much bookkeeping to show that a modem, 
pressurized airplane would pay off. If tlie new ACC directive is to mean 
anything more than just paper talk, somebody had better consider getting 
the necessary tools to do the job. 


AVIATION CALENDAR 

Jul) 3-5— Elmira .Area Soaring Corp., North- 
vastera Stales Soaring Championsliips, 
Harris Hill, Elmira, X. Y. 

July 3-6-Ei|hth anmral All Women Trans- 
continental Ait Race, sponsored by 
Ninety-Nines, Inc., Long Beach, Calif., 
to Knoxville, Tenn. 

Inly 3-11-Pliiladelphia Glide: Council, an- 
nual Open House Week; July 11-17, 
Glider T'rainiug Camp, both at Hilltown, 
(Fa.) Gliderport. 

July 4-Western National Air Show fir 
Races, including closed-course^ midget 

.Aeronautics .Assn,. Dansville, N. Y. 

July 4— Sesquicentennial National .Air Show, 
County Airport, Somciscl, Pa. 

July II— .Air show and dedication of Port 
Columbus .Airport control tower, Colum- 
bus. Ohio. 

July 13-15-\Vestera Plant .Maintenance 
Show . managed by Clapp fir Poliak, Pan- 
Pacilic Auditorium, Los Angeles. 

lulv 22-Third National .Aviation Education 
’uhop, sponsored bv C.AP and the 


rersity o 




Jnlv 27-.Aug. 5-21st National Soaring Con- 
test, Elsinore, Calif. 

*?iurtli annual National -Air Pageant and' 
second annual Ryin and convention, 
featuring "home-built ” aircraft, sports- 
planes. racers and antiques, Milwaukee. 

Aug. 9-10— .American Society for Quality 
Control, first annual Western Regional 
Conference, lo be held in coiijnnction 
with the National Conference of the .Air- 
craft Technical Committee, U.S. Grant 
Hotel. San Diego. 


Aug. 9-11-Insl 


of the Aeroi 


. iic.powered a , 

tion meeting, Seattle. 

•Aug. 25-27— Western Electronic Show fir 
Convention fWESCONl, sponsored by 
West Coast Electronics Mfg. Assn, and 
Institute of R-idio Enginccfi. Ambassador 
Hotel, Los .Angeles. 

Sept. 4-6— National .Aircraft Show, Dayton, 

Sept. 7-12— Society of British .Aircraft Con- 
slructors, 1954 Flying Display, Fam- 
botough. England. 

Sept. 13-24— Instrument Society of America, 
first International Instrument Congress 
and Exposition and third annual .Analyti- 
cal Instrument Clinic, Philadelphia. 

Sept. 21-23- Societj- for Experimental Stress 
Anahsis, annual meeting and exhibition, 
Bellevue Stratford Hotel, Phihdelphia. 

Oct. 44— Tenth annual National Electronics 
Conference, Hotel Sherman, Chicago. 

Oct. 5-7— Champion Spark Plug Co.. 10th 
annual Aircraft Spark Plug and Ignition 
Conference. Secor Hotel, Toledo, Ohio. 

Oct. 5-9-Socicty of Automotive Engineers, 

ProdncHoii Foram 'and AiiOTfl Engi- 
neering Display, Hotel Statlei, Los An- 
geles. 


Oct. 18-22-National Safety Council. Aero- 
nautical Section. Conrad Hilton Hotel, 
Chicago, 
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ButUUa AW-2B Jneribts Lapointe 
Broaching Machines, Tools and Fix- 
tures that will help to eliminate pro- 
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MAC^lNE TOOL COMPANY 
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LETTERS 


Shock & Vibralion 

In your Lettets pages, Mr. F, A. Paul of 
Northrop and .Mr. Maurice Gerte) of Barrv 
Corp. have discussed advantages and disad- 
vantages of vibration isolatots- 

Mr. Paul has stated that vibration iso- 
lators may do more harm than good if we 
consider shock and resonance effects- Mr. 
Gertel replied, in effect, that vibration iso- 
lators are, of course, ineffective in isolatuig 
shock, and should not be used where shock 
is present. 1 fully agree, and I believe Mr. 
Gertel confirms, thereby, Mr. Paul’s state- 

In military aircraft, both vibration and 
shock ore present. 

We have found that not only do vibra- 
tion isolators amplify shock, but that all 
socalled shock isolators which we have 
tested . , . also amplify shock (the shock 
test used is described in MIL-E-5272A). 
In addition, most shock isobtors eahibit un- 
desirable resonance effects somewhete be- 
tween 20 and 40 cps. However, the shock 
isobtors do not amplify shock nearly as 
much as vibration isolators amplify shock. 
What obviously is needed is a 'Wchaiv- 
leal excitation isobtor.” 

We are presently faced with the choice 
of either obtaining good vibration isolation 
at the expense oChig/; shock amplification 
or of obtaining mediocre vibration isolation 
with only slight shock amplification- It 
should be noted that the isolator manufac- 
turers ate not entirely at fault; the space 
allowed for the stroke of the isolators is 
often insufficient to allow even an ideal iso- 
lator to attenuate shock. 

In this letter, as well as in most specifi- 
cations, the words "shock” and "vi'bration" 
have been used freely. If pressed for a defi- 
nition, most of us would agree that the 
essential difference has to do with the dis- 
tinction between transient impulses and 

However, all records of actual behavior 

an oscillatory nature. This combines the 
characteristics of both shock and vibration. 
! wonder if your readers can suggest a more 
satisfactory method of distinguishing be- 
tween shock and vibration, both as ajmlied 
to analj’zing flight ccctsrds and to defining 
test techniques? I believe that such clarifi- 
catinn would be helpful to the entire in- 

M. R. Seloov. Supervisor 
Reliabnitv Design Group 
Chance \'ought Aircraft 
P. O- Box 5907 
Dallas, Tex. 

Breadboard Model! 

I have noticed the comment by pilot 
Scott Crossfield in your May 24 Aviation 
Wexe on page 98 under the title. "Are 
Pilots Bad?" 

Regarding his quedon, "Where can you 

weighing only 150 pounds and having great 
adapbbility, that can be product so 
cheaply by completely unskilled labor,” I 


wish to remark that Mr. Ctosslicld. I am 
sure, refers only to the "breadboard” model. 
He will agree, no doubt, that the present 
mechanism has been in the development 

mated as follows; 

1. Fuel consumed (20 yr.l S36.000 

2, Development of basic servo 


system (6 yt.) 

3. Organization and indexing of 

storage and filing system 
(12 yt.) 

4. Refinement of seevo system 

(addition of velodtv feed- 
back) (13 vt.l 

5. Government furnished items— 

a) .Additional refinement of 
servo and storage system 


6.000 

12,000 

43.000 

50.000 


hi F.ni'iinnmenfal control 
equipment, (temperature, 
pressure, acceleration) . . 
cl Premium for protection 
of investment, (ejection 
seat, insurance, bcilitics) 
i Miscellaneous costs (20 yr.l,. 


25,000 

25,000 

100,000 


Total cost 5304.000 

It should be noted that the resulting 
product is exitcmelv fragile, has an inter- 
mittent duty cycle of ten hours on and 14 
hours off, must be refueled every four 
hours during the dntv evcie, has a poor 
power-to-weight ratio of 1.300 lb./hp„ 
costs 52.000 per lb., has a maximum re- 
sponse of onlv 10 cycles/see due to neuron 
transit time, is non-expendable, requires 75 
cubic feet of space in the operating con- 
figuration and overheats easilv. 

In answer to Mr. Crossfield's question. 1 
should like to suggest the Stephen-Dooglas 
Co.. Inc. 

KiNcnoN Keb» 

Director of Engineering 
Stephen-Douglas Co.. Inc. 
2950 Nebraska Avenue 
Santa Monica. Calif. 


Support for Soaring 

Ymir editorial Mav 3. "We Can’t Afford a 
Soaring Team?" is highlv appreciated bv all 
of ns who are iiitcrwted in the possihrliHes 

Ilona) sport and a possible aviation education 

You may know that the Soaring Society 
has long sought moral and financial en- 
couragement from the aviation industry and 
has often wondered why the automobile 
industry has been allowed to provide the 
onlv real support for model aviation. 

Aviation is one of the few industries that 
has the possible advantage of cultivating 
amateur interests to its great benefit, both 
in personnel procurement and customer rela- 
tions for the future. Almost every other 
industry has to depend entirely on advertis- 
ing. which they spend millions of dollars on 

The aviation industry could "hand make" 
customers for a lot less money each year 
than is spent by the soap industry, as an 
example, on a single radio or television 
program. It seems that the industry is 


satisfied to wait until the youth has prepared 
himself for a vocation and then visit the 
colleges and universities in competition svith 
all the other industries to fry to win his 
favor for a career in aviation. It is strange 
that they do not plan a little farther ahead 
and sell’ aviation to the youth during the 
formative sta^ of his ambitions, ^when com- 

would be much easier. 

A little support for modeling and for 
gliding and soaring might very well eUminate 
the need for a great rush to the universities 
and colleges each Mav and fune. 

8318 Inwood Road 
Dallas 9. Tex. 


Missiles & Tubes 

The fourth issue of our RFTMA Elec 

be citcu^kd in about three months. 1 
would like to include in out next issue the 
article. "Missiles Impose New Hurdles for 
Tubes", in the M.at. 22 Avi.stion Weex. 
Do VOH have reprints of this article available? 
If so, how much would 6,000 copies cost? 
Lewis M. Ci • 


c Applica 


s Comr 


(Reliabflity) 
c/o Croslev Division, Avco Mfg. Coip. 
Evendale Plant— Box 116 
Cincinnati 15, Ohio 


Praise 

Please accept our belated appreciation of 
the great way in which George Christian 

s oty Hj, 

Southwest Airmotive Co. 

Love Field 
Dallas 9, Tex. 


The copv of Avivtkv 
forwarded to us was ler 
well. 

Not only did it pro 
of information, but alir 

'"’^On'Shalf of the mei 
I should like to thank 
assistance which you h; 


.» Week which vou 
Kived safely at Felt- 

ivide a good source 
on the U. S. Naval 

mbers of out course, 
you for the 


J. G. Temple 
No, 2 Officers’ Mess 
Royal Air Force 
Feltwell. 

Thetford, 

Norfolk 


. . . We enjoyed reading the excellent 
article by George Christian on out Denver 
operating base. He really did a job in 
getting a whale of a lot of facts io fast 
time, then in putting them together into 
a most readable article. 

R. M. Rummel 
Director of Publicitv 
United Air Unes 
Chicago 38, Bl. 
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Harvey Aluminum 
will reduce your costs 


HERE’S HOW one manufacturer 

CUT COSTS 62% 
CUT MACHINING OPERATIONS 45% 
INCREASED PRODUCTION 38% 


Working closely with the engineers of an aircraft component 
manufacturer," Harvey engineers designed a flush-mounted 
safety lock for external aircraft access doors. By using alumi- 
num extrusions rather than machining the bolt and trigger 
from bar stock, production costs were reduced by 62% , The 
use of extrusions virtually cUminated the costly machining 
operation and at the same time stepped up the unit rate of 
production approximately 38%. If you use structural metal 
in your business, Harvey Aluminum extrusions will help re- 
duce your costs. We hope you'll get in (ouch with a Harvey 
Field Engineer without delay. 






THE AIRFRAME'S THE SAME 
-THE POWER'S TURBO-PROP 


Here is the Convair YC-131C Military Transport, a conversion 
to Allison Turbo-Prop power of the Model 340 Convair-Liner. 
Modified under an Air Force contract, the YC-131C is now 
flying powered by two Allison YT56 Turbo-Prop engines driving 
Aeroproducts propellers. 

With this installation the Air Force is leading the way in testing 
the practical operating usefulness of Turbo-Prop engines — 
pavingthe way forthe change from reciprocating to Turbo-Prop 
engines in transport and logistic aircraft. 

Allison Turbo-Prop design and performance characteristics can 
help today's transports meet tomorrow's advanced operational 
requirements of: 

• Increased Payloads » Higher Cruising Speeds 

• Lower Fuel Cost • Less Maintenance Time and Cost 


• Shorter Take-offs and Landings • Greater Passenger 
Comfort • Reduced Ground Handling Time 

• Reduced Crew Fatigue 

Since December 1950, Allison has conducted extensive flight 
tests with its own Turbo-Liner to exploit the advantages inher- 
ent in Turbo-Prop power for transport service. In addition, the 
Navy is accumulating experience in the Douglas A2D Skyshark 
and the Convair R3Y Tradewind — also powered by Allison 
Turbo-Prop engines driving Aeroproducts propellers. 

Today that pioneering is paying off in the availability of Turbo- 
Prop engines and propellers which will enable military and 
commercial aircraft to carry bigger payloads, farther, faster 
and more economically. 



